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Clinical course of the hemolytic-uremic syndrome (HUS). M.
Brandis. Kinderklinik d. Med. Hochschule, Abteilungf. Pädiatr.
Nephrologie, Hannover, FRG. Acute hemolytic anemia,
thrombocytopenia, and acute renal failure are the three main
symptoms of the HUS, which has been found mainly in small
children. The clinical presentation varies from severe cases with
permanent anuria to only minor impairments of renal function.
The introduction of dialysis even to small children and a better
management of renal failure has changed the prognosis of the
acute outcome markedly. The lethality has dropped within the
last 10 years from 25% to less than 5%. Specific treatment proce-
dures, like anticoagulant drugs as heparin, or fibrinolytic treat-
ment with streptocinase, have so far not demonstrated a real ad-
vantage to the only conservative steps of handling renal failure.
The pathogenetic mechanisms are not known. The endothelial
damage seems to be one of the initial steps of the cascade of
events, whereas intravascular coagulation has no major impact
on the clinical course. The outcome of the acute illness seems to
be age dependent; the best prognosis can be expected in the
young children. Recurrences, and familial forms show often irre-
versible renal failure and a higher lethality. In adults, particularly
women after pregnancies and under oral contraceptives, the
HUS is more severe and often complicated by malignant hyper-
tension. Long-time glomerulopathy and a high incidence of late
hypertension makes long-time followup of these patients neces-
sary, even when the acute course seems to be benign.
Renal kallikrein-kinin system and control of blood pressure. A.
Distler and H. P. Wolff. 1st Medical Department, University of
Mainz, Germany. Kallikrein excreted with the urine appears to
be formed in the kidney. The kallikrein-kinin system in the kid-
ney is localized in the distal nephron from the juxtaglomerular
apparatus to the collecting duct. It has been shown that intra-
renal infusion of kinins produces an increase in renal blood flow
as well as diuresis and natriuresis. Part of the effect of kinins
appears to be mediated by the release of prostaglandins. How-
ever, the precise role of the renal kallikrein-kinin system in so-
dium and volume homeostasis and in blood pressure regulation
still remains to be determined. Mineralocorticoids as well as the
diuretics furosemide, bumetanide, and bendroflumethiazide in-
crease kallikrein excretion; spironolactone decreases kallikrein
excretion. Urinary kallikrein has been shown to increase acid, as
well as cryoactivation of prorenin in vitro. It is unclear, as yet,
however, whether the renal kallikrein-kinin system takes part in
converting inactive prorenin into active renin in vivo. There are
reports on subnormal, normal, as well as increased kallikrein ex-
cretion in spontaneously hypertensive rats. In rats susceptible to
the hypertensive effect of salt, a substantially decreased excre-
tion of kallikrein has been observed. Kallikrein excretion has
been described to be increased in primary aldosteronism and to
be reduced in a proportion of patients with established essential
hypertension. In patients with labile hypertension, however, kal-
likrein excretion appears to be normal, suggesting that decreased
urinary kallikrein in essential hypertension is a consequence
rather than a cause of hypertension. The renal kallikrein-kinin
system does not appear to play a primary role in the pathogenesis
of hypertension.
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Renal tubular control of potassium transport. G. Giebisch. De-
partment of Physiology, Yale University School of Medicine,
New Haven, Connecticut, USA. This review will address prob-
lems related to (1) potassium transport sites within the nephron
and, (2) to some of the control mechanisms modifying net trans-
port of this ion species. Attention will be directed towards defini-
tion of the electrochemical driving forces across the luminal and
peritubular cell membranes of those tubule cells whcih control
potassium translocation. Furthermore, an effort will be made to
pinpoint those transport parameters that are involved in the mod-
ulation of potassium excretion.
Clinical and immunologic findings in glomerulopathies with al-
terations of the basement membrane. B. Grabensee. Med. Klinik
und Poliklinik, Klinik A, University of Düsseldorf, FRG. Altera-
tions of the basement membrane in glomerulonephritis (ON) and
vascular nephropathies can be characterized only as clinical
pathological entities by clinical, morphological, and immunologic
findings. Thus we want to present the following as examples
Perimembranous GN (PMGN), membranoprolferative GN
(MPGN), rapidly progressive GN (RPGN), primary malignant
nephrosclerosis (PMN). The differentiation of these syndromes
is most important for the patient because of its impact on progno-
sis and further therapy (for example, immunosuppression, plas-
maseparation, bilateral nephrectomy, transplantation). Besides
the typical morphologic findings in PMGN (idiopathic type, N =
8; type associated with penicillamin therapy, N 5; HB,Ag-pos-
itive type, N = 1), immunofluorescence demonstrated the typical
uniform granular distribution of immunoglobulins outlining the
capillary loops. There were indications of an activation of the
alternative pathway of complement activation. In MPGN (N =
19 adults), the differentiation between the two different forms is
possible not only because of different immunhistologic and elec-
tromicroscopic findings, but also because of C3NeF, character-
istic of the alternative pathway. RPGN may only be dif-
ferentiated into immuncomplex nephritis (N = 5) and anti-
basement membrane nephritis (N = 3) by immunofluorescence.
In PMN, according to Bohle (N = 7), we could not detect signs
of an immunpathogenesis. PMGN and MPGN are very difficult
to differentiate clinically. There are characteristic findings in
PMN, which make it at least possible to differentiate it from
RPGN. Idiopathic PMGN has a good prognosis. The pen-
icillamin-induced PMGN may heal completely. We observed a
progression of MPGN to end-state renal failure after 5 to 10 years
in 50% ofour cases. Up to 24 months after renal transplantation,
there were no symptoms of transplant nephritis in 6 patients.
Forty-four and forty-five months after transplantation, neither
hemolytic uremic syndrome nor hypertension recurred.
Salivary kallikrein excretion in hypertension. A. Heidland, A.
Röckel, and G. Schmid. Med. Univ. Klinik Würzburg, Abteilung
für Nephrologie, FRG. There are several lines of evidence that
the kallikrein-kinin system in the kidney is involved in the con-
trol of electrolyte transport in the tubule, in renal vasodilatation,
and in blood pressure regulation. In human essential and renal
hypertension, as well as in various forms of experimental hyper-
tension in rats, except genetic and DOCA-salt hypertension, a
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decreased urinary kallikrein excretion has been observed, How-
ever, the value of these observations is limited by the possible
dependence of urinary kallikrein excretion from the effective
renal mass, which might be reduced in various forms of hyper-
tension due to nephrosclerosis and/or the underlying vascular or
inflammatory kidney disease. Therefore, investigations of the
kallikrein-kinin-system in other tissues would be of interest. In
this regard, the major salivary glands seem to be an appropriate
test model because these glands contain large amounts of kalli-
krein that is secreted into the saliva. By use of specific immuno-
histochemical techniques, it has been shown that the kallikrein of
the major salivary glands is located in the apical border of the
striated duct cells and as a luminal rim in the main excretory
ducts. So far, the pattern is similar to the kallikrein containing
cells in the distal tubule of the kidney. The highest kallikrein con-
centration was observed in the cytoplasmic granules of the gran-
ular tubules of rat and cat submandibular gland. On the other
hand, there was no evidence on the presence of kallikrein in the
acinar cells, in the interstitial tissue, and in the glandular blood
vessels, which indicates that kallikrein is a secretory protein of
the duct system. Summary. According to immunohistochemical
investigations, kallikrein in the major salivary glands is located
predominantly at the apical border of the striated duct cells and
as a luminal rim in the main excretory ducts. Comparatively, the
highest concentrations are observed in the submandibular gland
of rats and cats in the cytoplasma granules of the granular tu-
bules, In normal subjects and rats, the kallikrein activity of pa-
rotid saliva is inversely related to flow rate and sodium concen-
tration. An increased salivary kallikrein concentration is found in
human essential and renoparenchymal hypertension associated
with impaired kidney function. Furthermore, in rats with various
forms of hypertension (genetic hypertension, DOCTMA salt and
renovascular hypertension) the salivary kallikrein secretion, as
determined by the BAEE-esterase activity, is enhanced. In con-
trast to the kallikrein secretion, the flow-dependent sodium con-
centration of parotid saliva is reduced in human essential and
renal parenchymal hypertension, as well as in rats with various
forms of experimental and genetic hypertension, which indicates
an enhanced sodium reabsorption in the glandular duct system.
Furthermore, in most forms of hypertension, there is a tendency
of higher potassium levels in the saliva. The pathogenesis of the
enhanced glandular kallikrein secretion in hypertension is dis-
cussed with regard to a counterregulatory mechanism in hyper-
tension, as well as to a sympathicoadrenergic activation. The en-
hanced sodium reabsorption in the duct system in the various
forms of hypertension could be the cause, as well as a con-
sequence, of the high blood pressure.
Erythropoietin deficiency and pathogenesis of renal anemia. K.
M. Koch and H. W. Radike. Abt. Nephrologie der coethe Uni-
versität, Frankfurt, FRG. Clinical studies were performed by
use of a highly sensitive in vitro erythropoietin assay (fetal
mouse livercell culture) in large patient populations to clarify the
controversial role of erythropoietin deficiency in the pathogene-
sis of renal anemia. Studies involved (1) patients with chronic
renal disease and varying degree of renal insufficiency in the pre-
dialysis phase (2) nonnephrectomized and anephric patients on
regular hemodialysis treatment. The data available demonstrate
that the initial phase of renal anemia is accompanied by a com-
pensatory increase of serum erythropoietin concentration, and
therefore erythropoietin deficiency has to be excluded as a pri-
mary cause of the anemia of renal failure. Merely a relative lack
of erythropoietin seems to exist. In the terminal phase of renal
failure, erythropoietin deficiency becomes absolute, such in 50%
of the investigated nonnephrectomized hemodialysis patients
and in all anephric patients. However, in individual patients even
in terminal renal failure, a sustained regulatory feedback mecha-
nism between serum erythropoietin concentration and hemato-
cnt, probably working at lower hematocrit level, could be dem-
onstrated.
Structural characteristics of transporting epithella. W. Kriz, B.
Kaissling, A. Schiller, and R. Taugner. Departments of Anato-
my and Physiology, University of Heidelberg, FRG. Transport
of solutes and water across epithelia may follow two routes:
transcellular and paracellular. Transcellular transport must cross
the luminal and the basolateral cell membranes, which together
determine the transport characteristics. The transport capabili-
ties of both membranes are primarily rooted in their sub-
microscopic organization, that is, in the stuffing of the mem-
branes with specific proteins. According to the Singer-Nicolson
membrane model, the membrane-bound proteins are subdivided
into two groups. The peripheral proteins (predominantly glyco-
proteins) on the surface of membranes establish the cell coat
(glycocalyx), which can be demonstrated at the light and electron
microscopic level by specific staining methods. The integral pro-
teins are supposed to correspond to the intramembrane particles,
which can be visualized by freeze-fracture techniques. Cell
membranes clearly differ in type, distribution, and density of in-
tramembrane particles. They are supposed to correspond in part
to specific transporting enzymes; however, a clear-cut correla-
tion to a specific enzyme (for example, Na-K-ATPase) has not
yet been established. Furthermore, both membranes frequently
are highly folded in characteristic patterns, what is interpreted as
an increase in transporting capacity. The luminal membrane may
show microvilli of various size and density, ranging from few
short microvilli to densely packed brush-borders and micro-
plicae. The basolateral membrane may be invaginated into its
own cytoplasm (basal invaginations) or it may be tremendously
increased by cellular interdigitation. The interdigitating cell pro-
cesses are generally filled out with big rod-shaped mitochondria,
closely associated with the transporting basolateral membranes.
Invaginated membranes never have such a close association to
mitochondria, Moreover, cellular interdigitation also increases
the lateral intercellular spaces (which begin beneath the tightjunction), whereas the extracellular spaces formed by in-
vaginated membranes cannot be considered part of the lateral
intercellular spaces. The paracellular transport route is estab-
lished by the tight junction and the lateral intercellular spaces.
Tight junctions differ in their apical basal depth and in their
length. The differences in depth are determined by the number of
junctional strands which appear to be correlated with the "tight-
ness" of a junction. The length of a tight junction may be in-
creased by a stellate outline of the cells, that is, by an inter-
digitation of the epithelial cells, which includes the cell apices.
Such an increase in length is found only in junctions consisting of
one or few strands and is apparently found only in "leaky" epi-
thelia.
Role of parathyroid hormone in the pathogenesis of the uremic
manifestations. S. G. Mass,y. Division of Nephro!ogy and De-
partment of Medicine, The University of Southern California
School of Medicine, Los Angeles, California, USA. A multitude
of clinical and experimental data points toward the role of the
elevated blood levels of PTH in the pathogenesis of the uremic
syndrome. The possible pathways through which PTH may exert
its deleterious effects and evidence for its toxicity are discussed,
Some insights Into pathogenetic mechanisms in renal disease ob-
tained from the application of plasma exchange. D. K. Peters.
University of London, Hammersmith Hospital, London,
England.
Hemofiltration: Indications of a new method of treatment with
respect to metabolic and hemodynamic parameters. E. Quellhorsi,
B. Schuenemann, and Z. Falda. Nephrological Center Nieder-
sachsen, Hann. Muenden, FRG. About 6000 hemofiltration pro-
cedures have been performed in about 60 patients with chronic
renal insufficiency, applying the "postdilution" modification
(that means substitution of the ultrafiltrate after the filter), 12 pa-
tients having been on treatment for more than 4 years with hemo-
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filtration exclusively. In a "pilot study" initiated in 1972, 15 pa-
tients were treated by hemofiltration. They were selected from a
dialysis population of about 250 patients because of severe, drug-
and-dialysis-resistant hypertension. In a second study, per-
formed under the auspices of the Chronic Uremia Program of the
NIH, 30 patients were treated by hemodialysis (A) and hemo-
filtration (B) for 5 months each in an A-B-A or a B-A-B se-
quence. The results of the two studies can be summarized as
follows: In most patients with severe hypertension, persisting
during hemodialysis in spite of drug therapy, blood pressure can
be normalized by hemofiltration periods of up to 9 months, dur-
ing which a slightly negative sodium balance is accompanied by a
decrease in pretreatment plasma renin levels. Obviously, a pre-
dictable and linear fluid removal, which can be achieved in he-
moffitration but not in hemodialysis, prevents a repeated stimula-
tion of the renin-angiotensin system. On the other hand, collapse
reactions during and after treatment were fewer in hemofiltration
in spite of a more important fluid removal in hemofiltration than
in hemodialysis. Compared with hemodialysis and pentoneal
dialysis, the symptoms of the disequilibrium syndrome (head-
ache, muscle cramps, vomiting) were rare in hemofiltration. In
spite of increasing blood levels of small molecule metabolic
waste products (urea, creatinine), uremic symptoms such as
pericarditis or pleuritis were detected in no single case during
hemofiltration. In some patients showing high plasma tri-
glyceride or phosphate levels at the start, a normalization could
be achieved during regular hemoffitration treatment. The results
of the two studies indicate that hemofiltration should be pre-
ferred to hemodialysis in patients with severe hypertension, with
or without overhydration, as well as in patients with hypotension
in spite of fluid overload where an adequate dehydration by he-
modialysis is not possible because of collapse reactions. Espe-
cially, children or older patients with cardiovascular or cerebro-
vascular complications should be treated by hemofiltration by
preference. The higher costs due to the need of sterile diluting
fluid, as first experience shows, is an important disadvantage of
hemofiltration, but can be overcome by regeneration of the fil-
trate and its reinfusion into the extracorporal circulation.
Vitamin D metabolism in renal insufficiency. E. Ritz, W. Kreus-
ser, R. Boland, and J. Bommer. Dept. of Internal Medicine,
University of Heidelberg and Max-Planck Institut, Heidelberg,
FRG. Presumably not all vitamin-D-dependent disturbances in
patients with renal insufficiency are merely the consequence of
reduced renal synthesis of 1,25 (OH)2D3 secondary to nephronal
loss. In incipient renal failure, vitamin-D-dependent functions
(calcemic action of PTH, intestinal absorption of calcium) are
disturbed. Yet, circulating 1,25 (OH)2D3 levels are slightly ele-
vated. This finding is compatible with an inadequate response
of the renal l-alpha-hydroxylase system to activating stimuli
(hyperparathyroidism, hypocalcemia, fasting hypophosphatemia)
and/or some end-organ resistance to the action of I ,25(OH)2D3.
Osteomalacia in renal insufficiency cannot be explained as the
consequence of a reduction of the serum concentration of any of
the known vitamin D metabolites, that is, 25(OH)2D3, I ,25(OH)2D3,
24 ,25(OH)2D3. The relatively poor response of osteomalacia of ure-
mic patients to I ,25(OH)2D3 suggests that other vitamin D metab-
olites or nonvitamin-D-related factors are important in its
genesis. Critical information is lacking with respect to
1 ,25(OH)2D3 receptors, postreceptor events, and interaction be-
tween vitamin D metabolites and PTH in bone cells of such pa-
tients. Currently, it remains undecided whether vitamin D me-
tabolites affect PTH secretion, and if so which vitamin D metab-
olite is involved. Vitamin D metabolites play an important role in
some organ functions unrelated to homeostasis of calcium and
inorganic phosphate metabolism, for example, muscle, testis,
pancreas, and so on. The loss of such function is of potential
importance in the genesis of the uremic syndrome and its in-
complete reversal by hemodialysis.
Renal transport of amino acids. S. Silbernagl. Institut für
Physiologie, Innsbruck, Austria. Recent data from micro-
puncture, microperfusion, isolated tubule, vesicles, and double-
indicator dilution experiments in rat and rabbit are reviewed. Ac-
cording to the present knowledge, renal transport of amino acids
(AA) is characterized as follows. (I) Kinetics: Several active
transport systems remove AA from the tubular fluid by active
transport with Michaelis-Menten-type kinetics. Passive per-
meability does play only a relatively small role in reabsorption,
but determines the pump leak steady state concentration at the
end of the tubule. (2) Stereospecificity: Except for aspartate, the
naturally occurring L-aflalogs show a much larger affinity to the
transport "carriers" than the u-isomers do. (3) Specificity: Sepa-
rate transport mechanisms exist for(a) the "acidic" AA (Glu and
Asp); (b) the "dibasic" AA (Arg, Lys, Orn); (c) cystine/cysteine;
(d) the "imino" acids (Pro, OH-Pro and other N-methyl AA); (e)
the (3- and y-AA (J3-Ala, GABA, taurine); (j') all other "neutral"
AA. For the group d and maybe also for b and glycine, additional
low capacity/high affinity systems exist. (4) Localization: Except
for glycine and taurine, under normal conditions more than 80%
of the filtered load are reabsorbed within the first third of the
proximal tubule. At an elevated load the rest of the proximal
tubule (including pars recta) is included into the reabsorptive
process. The distal nephron does not seem to reabsorp AA. At
the cellular level, the limiting reabsorption step is localized at the
brushborder membrane. However, the renal cells are able to take
up AA also from the peritubular side. This process and also the
exit of reabsorbed AA at the basal side of the cell seem to be a
carrier-mediated process, too. (Another site of renal AA trans-
port not considered here is the mitochondrial membrane). (5) En-
ergy sources: At least the main part of AA uptake at the brush-
border membrane is dependent from a transmembranal gradient
which in turn is established by the ATP driven pumps at the ba-
solateral side of the cell (secondary active transport or cotrans-
port of AA). (6) Biochemistry: The biochemical nature of the
AA-' 'carriers" are unknown. The recent hypothesis that a "y-
glutamyl cycle" plays a major role in this context has been dis-
proved to a great extent. (7) Peptides: Oligopeptides (glutathion,
angiotensin) filtered at the glomerulum are hydrolyzed by brush-
border peptidases within the tubule lumen. The splitting prod-
ucts, the free constituent amino acids, are reabsorbed sub-
sequently by their respective transport systems. (8) Hormonal
influence: cAMP-mediated hormones (insulin, isoproterenol)
seem to influence cellular AA uptake to some extent. (9) Main
open questions in AA transport are: the chemical nature of the
"carriers", the interaction of AA, sodium, and the carrier during
transmembranal transport, the extent, to what reabsorbed AA
are used for tubule cell metabolism, and the reason for a certain
interference of AA reabsorption with that of phosphate and glu-
cose.
Experimental and clinical studies on protelnuria. H. Stolte, J.
Alt, and H. J. Schurek. Department Internal Medicine, Medical
School Hannover, Hannover, West Germany. Increased excre-
tion of serum proteins is a well-established symptom of the dis-
eased kidney. For further study of its pathomechanism, experi-
ments have been performed in the rat with micropuncture tech-
niques in anti-GBM nephritis (AG), ANP nephrosis (AN), and
with the isolated perfused kidney (IPRK). The results were com-
pared with patients with glomerulonephritis and nephrotic syn-
drome (GN), chronic interstitial nephritis (CIN), renal glucosuria
during pregnancy (RG), and renal insufficiency with trans-
plantation (RI). For the determination of high molecular weight
(HMW) and low molecular weight (LMW) proteins, the micro-
disc- or gradient-electrophoresis has been applied to analyze
urine samples of patients as well as tubular fluid of micro-
puncture samples. Results and conclusions: (1) Increased gb-
merular leakage of HMW-serum proteins is not only due to mor-
phologic damage of the filtration barrier (as in AG or AN) but
also to functional parameters like hemodynamics and electro-
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physical properties (as in IPRK) and points to the functional
barrier of the glomerulus. (2) Tubular uptake of HMW-serum
proteins is nonselective and already saturated at normal filtered
load, whereas LMW protein reabsorption is highly selective and
has a higher capacity. (3) LMW protein excretion was raised in
CIN and RG. HMW or glomerular patterns appeared in GN,
LMW, or tubular patterns in RG, whereas in CIN with reduced
GFR, either tubular or mixed patterns prevailed. (4) Those meth-
ods which use untreated urine for analysis and characterize
quantitatively the protein excretion are best suited to distinguish
glomerular and tubular involvement of renal diseases.
On the mechanisms of the development of and protection against
the acute ischemic renal failure. G. Title!, D. de Rougemont, H.
Torhorst, L. Peters-Haefeli, and F. P. Brunner. Medizinische
Universitätsklinik Basel, Switzerland.
Renal pathology in hemolytic-uremic syndrome: Endothell-
otropic nephroangiopathy. W. Thoenes and H. D. John. Institute
of Pathology. University of Mainz. FRG. The term "hemolytic-
uremic syndrome" (HUS) has been used to designate an acute
syndrome which is characterized (I) by acquired hemolytic
anemia (not due to immunologic factors) and acute renal failure,
and (2) by thrombopenic purpura and cerebral symptoms. In this
form, which in its clinical course is not infrequently reminiscent of
acute glomerulonephritis, it is often observed in childhood. This
was the point of departure for the present study. Investigation of
the pathologic anatomy of the kidneys (autopsy, biopsy) in chil-
dren suffering from HUS reveals two patterns: (1) Glomerular
type (G type): Most prominent are alterations in the glomeruli.
These can be subdivided into three stages on the basis of light
and electron microscopic investigations: GI = fresh uncomplete
glomenilonecrosis with cytolysis of the capillary endothelium,
stasis of plasmatic material, in some cases with cell detritus, in
other cases with fragmentary erythrocytes, rarely fibrin; G2 =
activation of the mesangium, double contouring of the capillary
wall, partial microthrombi; G3 = hypocythemic obliteration with
recognizable loop residues. The arterioles show in some cases
hydropic changes, in some cases microthrombi, later simple
scarring. (2) Arterial type (A type): Most prominent are altera-
tions in small arteries with onionskin-like intimal fibrosis and ar-
terials with fibrinoid necroses, whereas the glomeruli display a
less pronounced but characteristic alteration with irregular thick-
ening of the capillary wall (04). The G type is more frequent,
occurring preferentially in childhood, and hypotension develops
late (or not at all) in the clinical course. The A type is rarer,
occurring preferentially in late childhood, and hypotension de-
velops early. G and A type are also encountered in adults, but
with the opposite incidence (A type, G type). The A type prefer-
entially affects young to middle-aged adults. Clinically, malig-
nant hypertension is prominent, together with renal insufficiency
of protracted development. There are also mixed forms (G/A
type) in all age groups. In the literature so far, the G type corre-
sponds essentially to thrombotic microangiopathy, and the A
type to primary malignant nephrosclerosis. Both forms have dif-
ferences in the clinical characteristics and pathologic anatomy,
and also have common features. Common to both is a simultane-
ous lytic cell damage both to the erythrocytes and to the vascular
endothelium of the small arteries, arterioles and capillaries, espe-
cially in the kidneys. As a rule, microthrombosis is developed to
a relatively slight quantitative extent; it is not the cause, but the
result of the vascular lesion. The endothelial damage is preemi-
nent. Depending on whether the glomerular or the arterial endo-
thelium in the kidney is predominantly affected or whether both
are affected to roughly the same extent, the 0 type, A type, or G/
A (mixed) type results. The designation "endotheliotropic neph-
roangiopathy" is suggested as a generic term for the overall com-
plex in the kidney.
Intracellular elemental concentrations in renal tubular cells: An
electron microprobe analysis. K. Thu rail, A. Dorge, J. Mason, F.
Beck, and R. Rick. Physiologisches Institut, Universität
München, FRG. To be able to examine the processes involved in
transepithelial transport in tissues, which are not composed of a
single cell type, methods are required which permit analysis at a
cellular level. The technique of electron microprobe analysis per-
mits the intracellular concentrations of many elements to be de-
termined simultaneously in various portions of the cell. The ap-
plication of this method to renal cortical tissue has shown that
the best estimates of the cytoplasmic concentrations are to be
obtained in regions close to the nucleus, farthest from the basola-
teral infoldings and microvilli, which separate the intracellular
environment from the extracellular space. The nuclear concen-
trations of sodium and potassium do not differ from those in the
surrounding cytoplasm, although those of phosphorus and chlo-
ride are somewhat higher in cytoplasm. The intracellular element
concentrations in the different cell types vary somewhat: proxi-
mal tubular cells contain higher concentrations of sodium and
chloride and lower ones of phosphorus than distal tubular cells.
Following ischemia, a maneuver known to result in a disturbance
of intracellular electrolytes, sodium was observed to rise and po-
tassium to fall not only in the nonsurface cells of kidneys ex-
posed to the air, but in all cells, if the kidneys were kept air-free
in an atmosphere of nitrogen. The proximal and distal tubular
cells showed a variable resistance to ischemia, the distal tubular
cells being much more resistant. Despite the severity of the elec-
trolyte disturbance following ischemia, the intracellular compo-
sition was completely restored one hour after reintroducing renal
blood flow.
Principles of epithellal transport in kidney and intestine. K. J.
U//rich, E. Frömter, and H. Murer. Max-Planck-Institut für Biophy-
sik, Frankfurt, FRG. Epithelia of kidney and small intestine con-
sist of one layer of cells, which, at their luminal edge, are linked
together by terminal bars. Solute transport proceeds either
across the cells, which is true of all active transports, or it pro-
ceeds paracellularly through the basolateral spaces and terminal
bars and is then passive. The driving force for the active trans-
port of a substance is derived either directly from metabolism
(primary active transport) or from the gradient of another solute,
usually sodium, which in turn is created by primary active trans-
port. In the latter case, the transport is referred to as secondarily
active. The driving forces of passive transport are the electro-
chemical gradient of the respective substance and solvent drag.
The proximal parts of the kidney as well as of the intestine are
leaky so that a considerable part of net reabsorption proceeds
passively. Their distal parts, however, where the transport is
regulated, are tight so that large concentration differences can be
created and maintained. Transcellular active transport is only
possible if the cells are polar, that is, the transport characteristics
of the luminal cell membrane differ from those of the con-
traluminal cell membrane. By measuring the cellular electrical
potential difference or by measuring transport into isolated
plasma membrane vesicles from either cell side, the driving
forces for the two transport steps, the luminal and contraluminal,
have been elucidated. Schemes for the transport steps in the
proximal tubule and in the small intestine are given. They show
the principal similarity of the transport of many substances in
both epithelia.
Formation and action of prostaglandins In the kidney. P. C. We-
her, B. Scherer, W. Siess, E. Held, and J. Schnermann. Medi-
zinische Klinik Innenstadt und Physioiogisches Institut Univ.
of Munich, FRG. The kidney has a high capacity to produce a
spectrum of different acting prostaglandins (PG). In vivo and in
vitro studies have shown that renal formation of P0's, possibly
in the vasculature of the cortex, represents an essential step in
the mechanisms regulating the secretion of renin. PG's formed in
the cortex seem to participate also in the control of renal vascu-
lar resistance and GFR. PGE2, formed in the medulla, modulates
the hydroosmotic action of antidiuretic hormone and influences
the kidney's capacity for urine concentration. Renal PG forma-
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tion is reduced by high intake and enhanced by low sodium chlo-
ride intake and in hypokalemic states. These findings make renal
PG's good candidates for participation in the regulation of salt
and water balance and in the control of blood pressure. Due to
the close connection with the renin-angiotensin system, altera-
tions in renal PG formation might be involved in the etiology of
high and low renin states. Thus, an impairment in the renal cor-
tical production of vasodilating and renin-stimulating PG's could
constitute the common denominator for both the reduced renin
secretion and the increased vascular resistance that have been
reported to be associated in essential hypertension.
Original papers
Diagnostic value of free urinary 18-OH-corticosterone, metabo-
lized and free urinary aldosterone In hypertension. S. Abdeiha-
mid, P. Vecsei, P. Fiegel, D. Waib, K. H. Geless, D. Haack, and
K. Lichtwald. Deutsche Klinik für Diagnostik Wiesbaden und
Pharmakologisches Institut der Universitiit Heidelberg, Heidel-
berg, Germany. The number of diagnosed cases with hyper-
aldosteronism in a large hypertensive group is still less than can
be expected. For diagnostic procedures, usually aldosterone-18-
glucoronide (Ald-18-Gluc) will be determined. After raising spe-
cific antibodies and reliable radioimmunoassays, we examined
the diagnostic value of urinary free aldosterone (F-Aid), tetrahy-
droaldosterone (Th-Ald) and Ald-18-Gluc in 14 cases with Conn
syndrome and 307 with essential hypertension (EH). Further-
more, l8-OH-corticosterone (18-OH-B) was determined in 12
pat, with Conn syndrome and in 151 with EH. In 3 (of the 14)
Conn cases and in 38 (of 307) with EH, Ald-l8-Gluc was normal
but Th-Ald and/or F-AId were elevated. 18-OH-B was high in 11
out of 12 Conn pat. and in 16 (mainly with low plasmarenin-activ-
ity) out of 151 pat. with EH. In these 16 pat., 6 had high F-Aid
and Th-Ald, 4 had only high Th-Aid values. In the further 6 cases,
AId parameters were within normal range. In at least 10 of
these cases, Conn syndrome might be expected, and further fol-
low up is proceeding. These data show that for routine diagnostic
purposes, at least two aldosterone parameters (favorably Th-Ald
and F-Aid) should be estimated. Urinary 18-OH-B supports the
diagnosis of hyperaldosteronism and can be of some help in dif-
ferentiation between adenoma and hyperplesia.
Inhibition of sodium transport in the inner ear: A possible etio-
logic factor of inner ear dysfunction in terminal renal insufficiency.
D. Adler. Med. Poliklinik u. Med. Univ. Klinik Heidelberg,
FRG. Chronic renal insufficiency is frequently accompanied by
disorders of the vestibular system and hearing impairment. The
aim of our investigations was to clarify whether an inhibition of
the ionic transport in the cochlea can be demonstrated. Methods.
400-g male guinea pigs were subjected to subtotal (5/6) resection
of renal parenchyma. (NX). One to twenty-two days after this
procedure, the activity of Na,K-ATPase and the endo-
lymphatic potential in the cochlea were determined. Results: The
activity of the basic Mg-dependent ATPase was identical in
uremic and control animals (0.368 0.17moles/mg protein/hr).
Stimulation of this basic ATPase by the addition of sodium and
potassium was 27.4% in controls and 13.2% in uremic animals (P
<0.05). Such a reduction could be demonstrated as early as 12
hours after subtotal nephrectomy. The endolymphatic potential
was also found diminished (NX, 56 5.8 mV; CO. 83 mV). Con-
clusion: As in other tissues (erythrocytes, sarcolemma, intestinal
mucosa) a marked inhibition of Na,K-activated ATPase was
found in the cochlea under uremic conditions. The inhibition of
the enzyme which plays a key role in the maintenance of coch-
lear cationic gradients may contribute to inner ear dysfunction in
uremia.
Role of the mesangium in the pathogenesis of the gold nephropa-
thy. G. Altrogge, B. R. Fischbach, B. Grabensee, and F. Huth.
Med. Klinik A, and Path. Institut. Univ. Dusseldorf, FRG. The
application of gold sodium thiomalate (6) may be followed, by a
membranous glomerulonephritis. Five groups of 10 Wistar rats
each were studied. Group 1: 0.03 mg G was injected i.m. once a
week throughout 8 months. Group 2: 50 mg polyvinyl alcohol
(PVA) per 100 g body wt were injected s.c. daily for 28 days,
followed by one injection every second week for 8 months.
Group 3: Same regimen as group 2, plus 0.03 mg G i.m. once a
week for 8 months. Group 4: Same regimen as group 1, plus 0.25
ml complete Freund's adjuvant (F) i.p. once a week for 8
months. Group 5: Same regimen as groups 2 and 3, plus 0.25 ml
of F i.p. once a week for 8 months. Unilateral nephrectomy was
performed after 4 months of treatment; contralateral nephrecto-
my after 8 months. We observed neither renal failure nor ne-
phrotic syndrome. Application of G alone induces an immune-
complex glomerulonephritis, additional injection of PVA pre-
vents, F enhances it.
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PM = proliferation of the mesangium cells; Syn = synechies;
BSM = thickening of the glomerular basement membrane; Ifi =
immunogiobulins and complement; PVA = PVA in the mesangi-
al region; PVL = PVA in lymph vessels; PAS PAS-positive
substance in the mesangium.
Changes In hemodynamics after isotonic volume expansion. J.
Bah/mann, 1]. W. Müller-Barthél, J. Brod, and M. Cachovan.
Medical School Hanover, Div. of Nephrol., W. Germany. Iso-
tonic volume expansion in normotensive and hypertensive sub-
jects leads to a different natriuretic response. The following in-
vestigations on peripheral and central hemodynamics after iso-
tonic volume expansion were performed to study whether
patients suffering from renal disease show a distinct behavior.
Nineteen patients were analyzed (7 normotensive controls and
12 with glomerulonephritis [GNJ without significant impairment
of renal function or nephrotic syndrome; 8 out of these normo-
tensive and 4 slightly hypertensive). Central hemodynamics (AP
directly, CO using Cardio-Green, CVP and peripheral hemo-
dynamics (forearm blood flow, blood volume, and venous dis-
tensibility [VD]) were done 30 mm before and after administra-
tion of 20 mI/kg of body wt of saline i.v. Of these 19 patients, 9
showed an increase in MAP of 14 mm Hg on the average; the
others did not show any significant change. The basic data of the
central hemodynamics of all patients did not differ significantly.
Due to the comparable increase of CVP and CO after saline, the
TPR decreased significantly in the group without rise in MAP.
Concomitantly, blood volume and VD increased. The change in
blood volume in both groups was similar. The results indicate
that the unchanged MAP after saline results from an arteriolar
vascular dilatation and an increased venous compliance. The in-
crease in MAP results from an absence of such an adaptation
(resp., 2 out of 7 normotensive patients and 7 out of 12 with ON
reacted with an increase of MAP).
Cellular immunity as a possible pathogenetic factor in tuhulo-
interstitial nephritis (TIN). C. A. Baldamus, G. Kachel, C. Koch,
and W. Schoeppe. Abt. Nephrologie, ZIM, Universitätsklinik
Frankfurt a. M., FRG. An experimental model will be described
in which a local antigen application into sensitized (sens.) ani-
mals induces a cellular immune reaction resulting in TIN. Male
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DA rats were sensitized against Lew histocompatibility antigens
by 1st and 2nd set skin graft rejection. Three to eight days after
2nd set rejection l0 to 108 dead Lew lymphocytes were injected
under the kidney capsule. Kidneys were investigated by immu-
nofluorescence and light microscopy. A TIN reaction was scored
microscopically as being positive if the typical interstitial infil-
tration by lymphocytes and plasmacells extended to more than








3 5 10 15
1) DA DA 0/5 0/5 0/5 1/5
2) DAsens DA 0/5 1/6 0/5 0/4
3) DA Lew 0/4 1/5 1/5 3/4
4) DAsens Lew 14/18 9/11 11/13 4/5
5) DA + DA-ALS Lew 1/6 0/5 0/4 0/5
6) DA + DA sens L Lew 4/4 3/4 4/5 4/4
Both control groups (1, 2) were negative. Nonsens. rats (3)
showed a late reaction. In sens, animals (4) TIN was present
already at day 3. TIN could not be transferred (5) by DA-anti-
Lew-lymphocyte serum (DA-ALS). Nonsens. animals (6) devel-
oped an early reaction comparable to that in sens. rats (4), if l0
to 108 alive lymphocytes from sens. DA rats were transferred
(i.v.) a day before local antigen application. This adoptive trans-
fer clearly demonstrates the observed TIN to be due to a cellular
immune reaction.
Electron microprobe analysis of intracellular electrolyte concen-
trations in cortical slices of rat kidney. F. Beck, A. Dorge, R. Rick
and K. Thu rau. Physiologisches Institut der Universität
München, FRG. To determine whether renal cortical slices in-
cubated in vitro are suitable for the investigation of transport
processes, we determined cellular electrolyte concentrations in
tissue obtained from superficial layers of rat kidneys. The slices
(about 250-s thick) were incubated at 250 C (pH, 7.4) in a modi-
fied Ringer's solution for 60 to 120 mm. Electronmicroprobe
analysis was performed on freeze-dried, 1 s-thick cryosections
using an energy dispersive X-ray detector system. Clearcut dif-
ferences between proximal and distal tubular cells could be ob-
served under control conditions as well as after inhibiting the Na!
K-pump with ouabain (15 x l0 M). Under control conditions
cellular concentrations of Na, K, and Cl (in mmoles/kg wet wt)
were 14 1, 150 4, and 25 1 (mean SEM) for the proximal
tubule and 9 1, 147 6, and 13 1 for the distal tubule, re-
spectively. Ouabain in the incubation medium caused the proxi-
mal and distal sodium concentrations to rise to 86 6 and 117
9, respectively, and the proximal and distal potassium concentra-
tions to fall to 67 8 and 41 4. The control values are in good
agreement with the cellular electrolyte concentrations found un-
der in vivo conditions with electromicroprobe analysis. Thus,
the in vitro incubation of renal cortical slices and determination
of electrolyte concentrations with electronmicroprobe analysis
provide a method suitable for examining transport processes at a
cellular level.
Segmental distribution of apical sodium uptake of rat large in-
testinal mucosa in vivo: Effect of amiloride and adrenalectomy. R.
Becker, P. Weskamp, M. Fromm, and U. Hegel. Institute of
Clinical Physiology, Free University Berlin, FRG. In an earlier
investigation we presented evidence that epithelial transport in
rat large intestine exhibits a similar segmental heterogeneity with
respect to the action of amiloride and aldosterone as does the
kidney distal nephron. In the present study we add data on 22Na-
uptake (J,) of the large intestinal mucosa in situ, measured sepa-
rately for 25 segments, segment I starting at the caecal end (0%
large intestinal length (LIL)) and segment 25 ending close to the
anus (96% LIL). Extracellular marker was 3H-mannitol, exposi-
tion time was 30 sec, luminal Na-concentration [NaIL was 145
m. In controls (N = l1)J(mol' hr . cm-2)was 3.86 0.16
in rectal segments (56 to 96% LIL) and 8.60 0.37 in colonic
segments (0 to 56% LIL). l04M amiloride depressed J in rectal
segments to 1.85 0.08 but had no detectable effect in colon.
From this we conclude that the apical Na-influx into epithelial
cells in rectum is partly mediated by amiloride-sensitive sites
which are not present in the colon. The effect of mineral-
ocorticoids was studied at [NaIL = 30m in control and adrenal-
ectomized (ADX) rats (N = 8 each). In ADX animals J, was
found to be lowered to 28 2% of control values in rectum and
to 55 3% in colon. Considering our previous observation that
ADX depresses ilImo in rectum only and not in colon, we conclude
that mineralocorticoids stimulate epithelial Na-transport in colon
and in rectum in two different ways.
Determination of glomerular selectivity by SDS-PAA-elec-
trophoresis of urinary proteins: Comparison with protein clear-
ances and results in various glomerulopathies. W. H. Boesken, K.
Schän, and A. Raghavachar. Med. Univ. Klinik, Nephrolog.
Lab. Freiburg/Brsg, FRG. Under pathologic conditions, serum
proteins of mol wt above 60,000 daltons penetrate the glomerular
filter in a selective (mol wt, 60,000 to 150,000 daltons) or unselec-
tive form (all macromolecules). The glomerular selectivity has
been estimated by the slope of five protein clearances; other au-
thors simply calculated a ratio of two urinary proteins. In this
study, urinary proteins were separated by SDS-PAA-DE, and,
after microzone densitometry, the ratio of proteins of mol wt of
120,000 to 140,000 daltons and of transferrin (T/'Ig') was used as
selectivity index. Reasonable results were obtained in com-
parison to classical indices. Five hundred patients with biopsy
proven glomerulopathies were grouped according to their selec-
tive (T!'Ig' > 4), medium (T/'Ig' 1.5 to 4.0) and unselective pro-
teinuria (T!'Ig' < 1.5). In glomerular proteinurias, the ratio T/Ig
allowed us to separate the minimal change nephritis as well as
early stages of focal sclerosing and membranous glomerulone-
phritis from proliferative and degenerative glomerulopathies. In
nephrotic patients, the grade of selectivity correlated well to the
favorable course after therapy. Besides qualitative dif-
ferentiation of urinary proteins, SDS-PAA-DE allows the estima-
tion of glomerular selectivity for diagnostic and therapeutic pur-
poses.
Reversal of disturbed sexual function in male hemodialyzed pa-
tients under bromocriptine. J. Bornmer, E. Ritz, F. del Pozo, G.
Bommer, andK. Andrassy. Dept. Intern. Med., Heidelberg, FRG,
and Sandoz Co.,Basel, Switzerland, Disturbed sexual function and
elevated prolactin levels (hprl) are frequently present in patients
on maintenance hemodialysis (HD). In the present study, hprl
and sexual function were examined in male HD patients before
and during administration of the dopamine agonist, bromocrip-
tine (BR), which lowers hprl. Protocol. Single-blind random
cross-over study (2 x 2.5 mg/day bromocriptine or placebo).
Measurements: hLH (RIA), hFSH (RIA), hPRL (RIA) 30, 60,
and 90 mm after 200 g TRH or 100 g LHRH. Testosteron
(RIA) before and 90 mm after 100 g LRH. In addition, during
the run-in phase, the placebo phase, and the treatment phase,
sexual life was examined by self assessment by a questionnaire.
Results. In 8/15 patients, it was necessary to interrupt BR thera-
py because of side effects (hypotension, collapse, nausea, vomit-
ing). BR caused a fall of basal and stimulated hPRL levels, a
slight increase of testosterone levels without change of hLH or
hFSH levels, In addition, sexual function improved markedly.
Conclusion. The results suggest the involvement of central do-
paminergic neurons in the genesis of disturbed sexual function in
uremia, BR appears promising for therapy of such disturbed sex-
ual function, although the very high rate of side effects requires
further studies to optimize dosage.
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Acquired renal cysts and protelnaceous matrix stones: A compli-
cation of hemodialysis therapy. J. Bommer, E. Ritz, G. von
Kaick, B. Krempien, and R. Waldherr. Dept. Intern. Med., Ger-
man Cancer Center and Dept. Pat ho!., Heidelberg, FRG. In he-
modialyzed patients (HD), we repeatedly observed renal colics
which were caused by matrix stones (MS). This study was de-
signed to clarify the cause of such MS. Material. Eight spontane-
ously passed MS were studied by X-ray diffraction analysis,
amino acid analysis, carbohydrate analysis, immuno-
fluorescence microscopy, light microscopy of semithin sections,
and transmission electron microscopy (EM). Patients. Ten ure-
mic non-HD patients, 15 HD patients, and 5 transplanted pa-
tients (own kidneys) with uremia resulting from glomerular dis-
ease were studied by computer tomography (CT). In addition,
the kidneys of several non-HD and HD uremic patients were ex-
amined at autopsy. Results. In the course of 2 years, MS were
observed in 8 out of 120 HD patients; all 8 had GN with heavy
proteinuria. Acute hydronephrosis during colic could be demon-
strated in vivo by CT. In vivo (CT) and in tabula (autopsy), mi-
crocysts were frequently demonstrable in renal parenchyma;
such cysts contained proteinaceous casts. Analysis of MS
showed stratified structure. MS contained little mineral (oxalate
and urate) and consisted almost exclusively of protein. The pres-
ence of Tam-Horsefall protein and fibrin was excluded. EM
showed amyloid-like microfibrils. Conclusion. Oliguric patients
with massive proteinuria are predisposed to the development of
microfibrillar amyloid-like protein coacervates, the structure of
which corresponds to urinary casts. Microcysts in renal paren-
chyma may provide a nidus for MS formation. MS may cause
clinically apparent renal colic.
Tubuloglomerular feedback-mediated reduction of GFR during
acute hypernatremia. J. P. Briggs and J. Schnermann. Institute
of Physiology, University of Munich. Munich, ERG. Acute hyper-
natremia was produced in rats by the infusion of a 600-mM so-
dium chloride solution into the aorta above the origin of the renal
arteries at a rate of 0.25 mI/mm for 4 mm and maintained by
infusion at 0.25 mI/hr. Plasma sodium increased from 148 4.6
to 159 2.9 mEq/liter. OFR ('4C-inulin clearance) fell from 1.0
.16 mi/mm/kidney during control to 0.82 0.19 mI/mm (— 18%)
during hypernatremia. To clarify the mechanism for this fall in
GFR, filtration rate of single nephrons was measured at distal
and proximal puncture sites. Distally measured SNGFR fell in
parallel with kidney GFR from 35.6 1.67 to 29.8 1.53 nI/mm
(— 16%, P < 0.05). SNGFR measured in the proximal tubule with
interruption of distal delivery by an oil block did not change sig-
nificantly (35.5 1.93 vs. 38.9 1.96). Proximal tubular fluid
reabsorption determined from distal SNGFR and TF/P inulin ra-
tios in samples of late proximal fluid aspirated without inter-
rupting distal delivery was reduced from 18.6 1.15 nI/mm dur-
ing control to 13.4 1.63 during hypernatremia. We conclude
that (a) acute hypernatremia reduces GFR by a mechanism
which requires maintained delivery of distal tubular fluid and
therefore operation of tubuloglomerular feedback, (b) the signal
causing change in OFR is a reduction in proximal fluid reabsorp-
tion and therefore increased loop of Henle flow, and (c) SNGFR
determined at proximal sites may not accurately reflect changes
in whole kidney GFR because of interruption of the feedback
pathway.
The sodium-dependent transport of L-glutamic acid by brush
border membrane vesicles of rat and rabbit proximal tubule. G.
Burckhardt, G. Stange, R. Kinne, and H. Murer. Max-Planck-Insti-
tutfur Biophysik, Frankfurt, ERG. Sodium-dependent uptake of
glutamic acid was studied with vesicles isolated from rat and rab-
bit kidney cortex. In the absence of potassium, a sodium gradient
causes transient glutamic acid accumulation ("overshoot").
Compared to sodium-dependent D-glucose or L-phenylalanine
transport, replacement of a sodium chloride gradient by a sodium
sulfate gradient only slightly alters glutamic acid to 75 mM so-
dium sulfate preequilibrated vesicles elicits only small changes of
the fluorescence of 3,3'-diethylthiadicarbocyanine iodide, a dye
which is used to monitor membrane potential changes. D-glu-
cose, L-phenylalanine, and L-glutamine, however, cause a
marked increase in fluorescence, indicating a transient electrical
potential difference (inside positive against the outside) across
the vesicular wall. When the vesicles are preequilibrated with
potassium, sodium-dependent L-glutamic acid uptake is faster.
The uptake is further accelerated two- to three-fold by an out-
wardly directed potassium gradient. Sodium-dependent glucose
transport in the same experiments, however, is not influenced by
the presence of potassium. Addition of valinomycin in the pres-
ence of an outwardly directed potassium gradient stimulates glu-
cose uptake markedly, whereas glutamic acid uptake is only
slightly enhanced. Fluorescent measurements in the presence of
sodium and potassium also show only small changes upon the
addition of glutamic acid as compared to L-phenylalanine. The
data of the vesicles suggest that a sodium-dependent trans-
location of glutamic acid across the brush border membrane ex-
ists, which can additionally be energized by an outwardly direct-
ed potassium gradient. Under these conditions, the major com-
ponent of glutamic acid transport is electroneutral; only a small
part seems to be rheogenic.
Pharmacokinetic investigations with '4C-tizolemide: A new
saluretic agent. E. E. Dagrosa, H. G. Eckert, and W. Rupp.
Clinical Pharmacology and Radiochemical Laboratory Hoechst
AG, Frankfurt/M. 80, W. Germany. Tizolemide is a new long-
acting diuretic that showed saluretic effects at doses of 3 mg
upwards. To provide pharmacokinetic data we performed tests
with 14C-labeled tizolemide in man. Three healthy subjects
received 50 mg tizolemide orally and 3 more 50-mg injections
intravenously. Rapid absorption took place. Maximum serum
and blood levels were observed Ito 2 hours after administration.
Since tizolemide is markedly bound to formed blood elements,
in comparison to the serum, the blood contained 5 times as much
radioactivity. Elimination from the blood and serum took place
in 2 phases. Excretion was rapid and mainly via the kidneys.
Of the administered radioactivity, 82 to 84% (oral) and 91 to
96% (i.v.) were recovered in the urine within the first 24 hours
after administration. Together with the amounts of radioactivity
recovered in the feces, the total amounts recovered were 96 to
98% (oral) and 101 to 104% (i.v.). Renal clearance levels of
higher than 300 mI/mm were calculated. It can therefore be
concluded that tizolemide is principally excreted by the tubules.
By intersubject comparison of the areas under the serum con-
centration curve and taking into account the fact that excretion
is mainly renal, it can be assumed that tizolemide is almost
completely absorbed.
Evidence for dependence of beta-thromboglobulin levels on re-
nal function. D. Deppermann, K. Andrassy, H. Seelig, F. Ritz,
and D. Post. Medizinische Universitätsklinik Heidelberg, ERG.
Beta-thromboglobulin (TO) is a thrombocytic protein that is re-
leased into the circulation upon lysis of thrombocytes. Its serum
concentration is thought to be a sensitive indicator of thrombo-
cyte consumption. Although a relation of TO/platelet consump-
tion could be observed by us in patients with normal renal func-
tion, no such relation was found in patients with renal failure
(RF). Therefore, we examined whether TO, similar to beta-2-
microglobulin (BMG), behaves like a tubular protein. Methods.
90 pat. with RF were examined. None of the pat. had diseases
with known platelet consumption or medication which interferes
with platelets. TG and BMG were measured by RIA. Results.
There was a highly significant correlation between TO, serum
creat. (r 0.78) and Ccr (r = 0.73) and BMO (r = 0.76). The
normal range (x SD) of TO was 33.9 9.7 ng/ml and values
above 50 ng/ml were observed at CCr < 50 mI/I .73 m2. TO was
found in tubular proteinuria. Conclusion. TG is a tubular protein,
the concentration of which rises in patients with renal failure.
404 Abstracts
This finding invalidates the use of TG for detection of thrombosis
in patients with impaired renal function.
Influence of 1,25(OH)2D3 on sexual dysfunction in dialyzed pa-
tients. C. Descoeudres, A. Blumberg, A. Wildbolz, J. Fischer,
M. A. Dambacher, and P. Weidmann. Med. and Psychiatr. Po-
liklinik, Bern, and Klinik Ba/grist, Zurich, Switzerland. It has
been postulated that hyperparathyroidisrn is in part responsible
for sexual dysfunction in dialyzed patients and that this could be
improved by 1,25 dihydroxycholecalciferol (I ,25(OH)2D3). In a
single blind study, 15 patients (10 , 5 9) on long-term dialysis
were treated after a control period (C) with I ,25(OH)2D3 and with
placebo (P) in random order. In periods C, P and I ,25(OH)2D3
plasma parathormone (PTH), LH, FSH, testosterone (T), estra-
diol, prolactin (P1), and calcium were determined, and sexual
function was assessed using a detailed psychiatric protocol.
Without treatment with 1 ,25(OH)2D3, sexual function was dis-
tinctly impaired in 11/14. T was lowered in men to 4.3 nglml (nor-
mal 5.8, P <0.01). LH was high in (14.5 vs. 2 to 15 mIU/ml in
normals) and increased in 9 (59 mIU/ml, normal 2 to 25). FSH
was elevated in 9 (55 mIU/ml, normal 2 to 10), and P1 was
markedly increased (d 737, 9 747, normal 340 U/ml as was
PTH (1.39, normal 0.2-0.7 ng/ml. l,25(OH)2D3 raised serum cal-
cium from 9.6 to 10.6 mg/dl (P < 0.001) and lowered PTH to
0.828 ng/ml (P <0.01), but other endocrine parameters were not
changed and no improvement in sexual function (e.g., libido, fre-
quency of intercourse/masturbation) was found. It is concluded
that in spite of an improvement of secondary hyper-
parathyroidism, I ,25(OH)2D3 was of no value in the treatment of
sexual dysfunction in these hemodialysis patients.
Prostaglandin-Independent protection by furosemide from oil-
guric ischemic renal failure in conscious rats. R. Dusing, C. Was-
sermann, J. Schuurmann, and H. J. Kramer. Medizinische Uni-
versigäts-Poliklinik, Bonn, FRG. In 38 conscious rats divided in-
to seven groups, acute unilateral ischemic renal failure was
induced by 1 hour of complete occlusion of the left renal artery
while the contralateral kidney remained intact. Renal excretory
function of the left kidney was monitored up to 144 hours after
ischemia and revealed a typical course of oliguric renal failure.
Mean urine flow (V) decreased from 1.10 0.10 to 0.03 0.01
ml/hr/100 g body wt at 5 hours after ischemia with oligo-anuna
persisting for 48 hours V subsequently rose to 0.32 0.04 ml/hr/
100 g body wt at 144 hr. Uom and UNa were 129.4 9.4 mOsm/
liter and 1.9 0.6 mEq/liter before ischemia and 259.5 17.8
mOsm/literand 147.8 8.0 mEq/literatshours and 131.0 37.0
mOsm/liter and 3.7 2.3 mEqlliter at 144 hours after ischemia,
respectively. Fifteen animals were infused with furosemide be-
fore (6 g/min/100 g body wt) and after (12 jzg/min/l00 g body wt)
ischemia. Six of these rats were given oral indomethacin (1 mg/
100 g body wt) every 2 hours. Furosemide protected the ischemic
kidney from oliguria with mean values of V and UNaV of 1.49
0.48 mllhr/100 g body wt and 216 68 Eq/hr/l00 g body wt 5
hours after ischemia when body wt was kept constant by infusion
of isotonic saline. Endogenous creatinine clearance of the left
kidney was 0.63 0.08 ml/min/g kidney before ischemia and 0.42
0.11 ml/min/g kidney wt 5 hours after isehemia. Furosemide
increased total urinary PGE2-excretion before ischemia from 41
to 136 pg/min/100 g body wt (P < 0.01). Indomethacin sup-
pressed total PGE2-excretion during furosemide before (8.4 pg/
min/100 g body wt; P <0.05) and after ischemia with PGE2-ex-
cretion of ischemic kidneys significantly lower than that of con-
tralateral intact kidneys. Indomethacin did not modify the pro-
tective effect of furosemide in this experimental model but signif-
icantly decreased urine flow rate and sodium and potassium
excretion and almost completely prevented the compensatory
rise in creatinine clearance of the contralateral intact kidney The
results indicate that mechanisms other than the intrarenal prosta-
glandin system must be considered to mediate the action of fu-
rosemide to protect from oliguria in acute ischemic renal failure.
Plasma noradrenaline and hemodynamics during hemodiaJysis.
W. Ernst, W. Fassbinder, H. M. Brecht, C. A. Baldamus, J.
George, and K. M. Koch. Abteilung Nephrologie, ZIM, Univer-
sitätsklinik Frankfurt/Main, FRG. Volume depletion during he-
modialysis (HD) is often complicated by hypotensive episodes.
To investigate the role of sympathetic activity (SA) in the hemo-
dynamics of HD, in 6 RDT.patients with frequent dialysis-hypo-
tension, blood pressure (BP), heart rate (HR), cardiac output
(CO), and PNA were measured during HD (Q 200, Qo 500 ml/
mm; dialysate: Na 140, K 4.0, acetate 35 moles) and during pure
ultrafiltration (UF). 1.5 m2 capillary dialyzers were used. Linear
volume removal resulted in an identical weight loss of 3.0 kg in 4
hr in every patient; starting weights of the individual patients did
not differ more than 0.1 kg in HD and UF. HR and BP were
recorded every 15 mm; CO and PNA were determined after 30
mm of extracorporeal circulation (ECC) without UF and dif-
fusion, and after 240 mm of HD or UF. MAP (mm Hg; Mean
SD) dropped from nearly identical control values during ECC
(UF: 63 9; HD: 64 7) only insignificantly during UF to 60
13 after 240 mm, but significantly during HD to 49 8 after 240
mm (P <0.03). HP (beats/mm) was also nearly identical during
ECC (UF: 79 6; HD: 81 7), and increased only slightly after
240 mm UF to 90 14 (n.s.), but significantly after 240 mm HD
to 114 8 (P < 0.05). CO (liters/mm) decreased more pro-
nounced during UF (from 7.1 1.4 to 4.1 0.9; P <0.01) than
during HD (from 7.3 1.9 to 5.2 1.1; P <0.01). At the end of
the treatment, CO was significantly (P <0.05) higher during HD.
Total peripheral resistance (TPR; dyn/sec/cm5/m2) increased
during UF from 1.0 0.1 to 1.6 0.3 (P < 0.02), but remained
nearly constant during FID (1.0 0.2 during ECC; 1.1 0.2 after
240 mm; N.S.). At the end of the treatment TPR was significantly
(P < 0.01) lower during HD. Plasmanoradrenaline (PNA) (ng/
liters) rose during UF from 509 Ill to 625 108; P <0.02).
but fell slightly during HD from 436 97 to 380 78; N.S.). The
results demonstrate that the vascular instability during HD is s
consequence of an insufficient increase of TPR. The behavior of
PNA suggests that inadequate vasoconstriction during HD is due
to suppression of SA and/or loss of catecholamines during dial-
ysis.
Substance P-induced changes in renal function in the conscious
rat: Effects of inhibition of prostaglandin synthesis. F. A.
Flachskampf. R. Dusing, and H. J. Kramer, Med. Univ. Poliklinik
Bonn, FRG. Infusion of substance P. a neurotransmitter peptide,
into the renal artery was previously shown to cause a significant
natriuresis associated with increased kallikrein excretion. Since
renal effects of kinins may be mediated in part by the intrarenal
PG system, the present study was performed to investigate the
effects of substance P on renal function and the renal PG system
in the absence and presence of inhibition of PG-synthesis with
indomethacin (I). Twenty-four female Sprague-Dawley rats were
infused i.v. with substance P (1 nglminlkg body wt) and body wt
was kept constant by i.v. infusion of 0.45% saline. Substance P
had no effects on systemic arterial blood pressure, GFR deter-
mined as 51Cr-EDTA-clearance, and renal plasma flow estimated
from '25J-hippuran clearance in the absence or presence of I.
Basal ULGE,V of 0.79 only slightly increased to 1.09 ng/min/kg
body wt and was suppressed by I before and during infusion of
substance P (0.23 and 0.20 mg/mm/kg body wt, resp., P < 0.05).
Substance Praised urinary flow rate(V) from 0.43 to 0.88 (P <
0.001) and C from 0.23 to 0.45 ml/minlkg body wt (P < 0.01),
UNV from 17.4 to 83.1, UKV from 11.7 to 17.3 (P <0.001) and
UV from 1.9 to 4.7 smoles/mi&kg body wt (P < 0.001). I
suppressed V to 0.29 and 0.48 and CHO to 0.04 and 0.06 mI/mini
kg body wt before and during infusion of substance P and UNaV
to 8.1 and 32.0 tmoleslminJkg body wt, resp., without effects on
UKV and U,V. Thus, the diuretic and natriuretic effects of sub-
stance Pare partially blunted by inhibition of PG synthesis with I
through increased distal reabsorption of sodium and water but I
has no effect on substance P-induced inhibition of proximal tubu-
lar absorption.
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Renal transport of inorganic phosphate in adrenalectomized
rats: Clearance and micropuncture studies. A. Frjck and 1. Dura-
sin. Department of Physiology, University of Munich, Munich,
FRG. Clearance and micropuncture studies were performed in
acutely adrenalectomized (Adr.X) rats to examine the effects of
adrenalectomy on the reabsorption of inorganic phosphate. Mi-
cropuncture samples were collected under freeflow conditions at
the end of the convoluted proximal tubule of superficial neph-
rons. Adult female Sprague-Dawley rats (240 to 340 g body wt)
kept on a standard diet (Altromin, 0.90 g calcium and 0.80 g phos-
phorus per 100 g diet) and tap water were divided in four groups:
control (N = 4) and Adr.X (N = 8) rats for the clearance studies,
sham-Adr.X (N = 12) and Adr.X (N = 20) rats for the micro-
puncture studies. Adrenalectomy was performed 3 hours before
the beginning of the collections of the samples. In the clearance
experiments, adrenalectomy diminished both the GFR from 2.78
0.17 (control) to 1.98 0.47 mI/mm (P <0.001) and the urine
output significantly and increased the fractional reabsorption of
inorganic phosphate from 73.8 3.5 (control) to 85.0 6.4% (P
< 0.001). In the micropuncture studies, adrenalectomy de-
creased the SNGFR from 21.8 7.7 (sham-Adr.X) to 9.1 4.9
nllmin (P < 0.001) and increased the fractional reabsorption of
inorganic phosphate in the convoluted proximal tubule from 54.1
16.9 (sham-Adr.X) to 85.0 9.7% (P <0.001). It is concluded
that adrenal hormones may play an important role in the regula-
tion of the fractional reabsorption of inorganic phosphate in the
kidney.
Sodium-potassium-chloride cotransport: A target system for in-
hibition by high-ceiling diuretics. P. Geck. Gustav-Embden-Zen-
trum d. Biol. Chemie, Frankfurt/Main, FRG. Recently we have
shown for Ehrlich ascites tumor cells that furosemide and other
high-ceiling diuretics inhibit an electrically silent cotransport of
sodium, potassium, and chloride. The transport system shows a
characteristic specificity in respect to the ion species involved:
chloride to some extent can be replaced by bromine but not by
nitrate; sodium can not be replaced by other monovalent vations
but lithium shows competitive inhibition in respect to sodium;
potassium can be substituted by Rb and to some extent by ce-
sium. The transport system is inhibited by furosemide and with
higher affinity by piretanide, bumetanide, and ethacrynic acid
cysteine adduct. This type of transport would also explain the
experimental results for the sodium chloride reabsorption by the
thick ascending limb of the loop of Henle (TALH), which are
explained insufficiently by other models: results indicating a
transcellular transport of sodium (e.g., inhibition of sodium chlo-
ride reabsorption at the TALH by ouabain, flux ratio of sodium
than expected for a passive process) are not compatible with an
active chloride-pump inhibitable by high-ceiling diuretics at the
luminal membrane. Likewise, a sodium-chloride cotransport as
is postulated by some authors can not explain the experimental
results, because this system predicts necessarily a potassium se-
cretion during sodium chloride reabsorbtion via this transport
system. A sodium-potassium-chioride-cotransport as is shown
for Ehrlich cells would overcome these discrepancies. The pre-
dictions of this model are compared with those of the two others
in a quantitative form. One sees that in contrast to the two other
models the cotransport of the three ion species would explain the
experimental findings. Therefore, it seems to be worth taking in-
to account such a transport system to explain the reabsorption of
sodium chloride by the TALH and designing experimental proofs
of it.
Effect of beta-blocking agents in renal hypertension. J. Girndt.
Medizinische Universitãtsklinik, Ghttingen, West Germany.
Wistar rats were clamped at one renal artery. The contralateral
kidney remained in situ (Goldblatt-2-type hypertension) or was
exstirpated (Goldblatt-1-type hypertension). One half of each
group of hypertensive rats was fed a sodium-restricted diet, the
other half got a control diet. Propranolol, a beta-blocking agent
without sympathomimetic activity, or pindolol, a betablocker
with high intrinsic activity, was administered for a period of 6
weeks. Blood pressure readings were done in weekly intervals.
At the end of the study, the plasma renin activity was measured,
and the left ventricular heart weight was determined. Both beta-
blocking agents were not able to alter the plasma renin activity,
but they diminished the increase of the renin secretion in sodium
deprivation, propranolol being more effective in this respect than
pindolol. Pindolol caused a pressonc reaction in all experimental
groups. Propranolol showed a depressoric effect, but only in
Goldblatt-2-type hypertension, which may be thought to be re-
nm-dependent, not in Goldblatt-l-type hypertension, which is
volume-dependent. The blood pressure lowering effect of pro-
pranolol was related to an inadequate weight gain of the left heart
ventricle. These findings show that the effect of beta-blocking
agents on renal hypertension is dependent on the activity of the
renin angiotensin system and may be mediated by an alteration
of cardiac function, which is indicated by a weight gain of the left
heart ventricle despite of low blood pressure values.
Glomerular renal amyloidosis, nephrotic syndrome, and serum
creatinine concentration: Correlation between structure and func-
tion. H. v. Gise, V. v. Gise, B. Stark, and A. Bohle. Institute of
Pathology, University of Tübingen, FRG. Light- and electron-
microscopic, immunologic, and morphometric examination of
kidneys from 85 patients with severe glomerular renal amyloido-
sis showed that (1) The correlation between serum creatinine
concentration at the time of the kidney biopsy and severity of the
nephrotic syndrome was statistically not significant in grades III
and IV glomerular amyloidosis (grade V: amyloid contracted kid-
ney).(2) Grades III and IV renal amyloidosis with nephrotic syndrome
showed a statistically significant correlation (P <0.001) between
the decrease in glomerular capillary volume due to amyloid dep-
osition and serum albumin concentration and/or the degree of
proteinuria (P <0.01). Creatinine concentration and clearance,
however, were not influenced by the same amount of amyloid
deposition.
(3) Measurements of transmitance in the epithelium of the proxi-
mal tubules showed a statistically significant decrease in IgG
reabsorption as serum creatinine concentration increased. The
nephrotic syndrome therefore can persist with severe glomerular
renal amyloidosis, in spite of extremely limited GFR, because
serum albumin passes almost quantitatively into the urinary
space through basement membrane areas in the glomerulus de-
nuded of its epithelial covering, and because tubular reabsorp-
tion of protein is reduced as renal insufficiency progresses.
Studies with the optical isomers of a novel diuretic drug. J. Gre-
yen, W. Defrain, K. Glaser, K. Meywald, and 0. Heidenreich.
Abteilung Pharmakologie der Med. Fakultdt der RWTH Aa-
chen, Aachen, West Germany. 3-Methyl-4-oxo-5-piperidino-
thiazolidine-2-ylidene (ozolinone) is a powerful diuretic drug in
various species. It inhibits electrolyte reabsorption in the loop of
Henle, increases renal blood flow, and depresses maximal tubu-
lar secretion of PAH. Ozolinone has an asymmetrically situated
carbon atom, and the optically active isomers have been sepa-
rated recently and have established that the diuretic effect of
ozolinone is highly stereospecific, because it could be observed
exclusively after the levorotatory isomer. In the present studies,
it could be shown that, in contrast to the diuretic action, both
isomers are equally effective in increasing renal blood flow and in
depressing maximal tubular secretion of PAH. Both isomers are
secreted into the tubular lumen and reach the loop of Henle via
the tubular fluid, but only the levorotatory isomer exerts an in-
hibitory effect at this tubular site (microperfusion experiments of
Henle's loop). However, the dextrorotatory isomer com-
petitively depresses the proximal secretion and thereby also the
diuretic effect of small doses of the levorotatory isomer. Thus,
the presence of (+) ozolinone in the racemic compound counter-
acts to some extent the diuretic effect of (—) ozolinone.
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Antihypertensive mechanism of diuretic treatment. P. Weid-
mann, M. Grimm, Z. Gluck, A. Meier, G. Keusch, I. Minder,
and C. Beretia-Piccoli. Medizinische Poliklinik, University of
Berne, Switzerland. The antihypertensive mechanism of diuretic
treatment is incompletely understood. Plasma catecholamines
and their relationship to cardiovascular reactivity have not been
evaluated in this regard. Therefore, 25 normal subjects (N) and
28 age-matched patients with essential hypertension (EHT) were
studied before and after 6 weeks of diuretic treatment with chlor-
thalidone, 100 mg/day, or indapamide, 2.5 mg/day. Determina-
tions included exchangeable sodium, plasma volume, supine and
upright plasma renin activity (PRA), aldosterone (by radioimmu-
noassay), norepinephrine (NE), epinephrine, and dopamine lev-
els (by radioenzymatic assay), and blood pressure (BP); and the
pressor doses of NE ( mean BP + 20 mm Hg) or angiotensin II
(All) (L diastolic BP + 20 mm Hg). Following a 4-week placebo
phase, mean NE and All pressor doses were each 40% lower in
EHT than in N (P <0.01 and < 0.05, respectively). NE pressor
dose correlated inversely (r =
—0.41; P <0.01) with basal mean
blood pressure (range, 73 to 143 mm Hg). The remaining parame-
ters were comparable between N and EHT. Both diuretics had
similar effects. Exchangeable sodium and plasma volume were
not significantly altered in N or EHT, All pressor dose was in-
creased 50%, PRA 100 to 400%, and plasma aldosterone 100%.
Plasma catecholamines, NE pressor dose, and BP remained un-
changed in N. In EHT, NE pressor dose rose (P <0.01) intO the
normal range, BP was decreased by 10% (P <0.01), plasma cate-
cholamines remained unchanged. Diuretic-induced changes in
BP and NE pressor dose were correlated (r =
—0.40; P <0.05).
Conclusions: The antihypertensive effect of short-term diuretic
therapy cannot be explained by extracellular sodium-volume de-
pletion per Se; and a tendency for decreased All pressor sensitiv-
ity is probably counteracted by a marked increase in PRA. How-
ever, diuretics may decrease BP in essential hypertension by
lowering an abnormally high NE pressor reactivity, without a
concomitant equivalent increase in adrenergic nervous activity.
Recirculation dialysis (RD) (20 to 40 liters of dialysate) with
venous bicarbonate buffering: An alternative procedure to hemo-
filtration (HF). H. Hampl, C. Fischer, I. Resa, H. Paeprer, and
M. Kessel. Dept. of Intern. Med., Klinikum Charlottenburg,
Free University of Berlin, FRG. We report a dialysis procedure,
the circulation stability of which is comparable to hemofiltration
treatment. Hemodynamic parameters were measured invasively,
and different procedures were compared for each patient. Addi-
tionally, we sought an explanation for the pathogenesis of typical
hemodialysis-induced symptoms. In RD and HF, significant re-
ductions in cardiac output (HF: —20%, RD: —21.5%), stroke vol-
ume (HF: —20%, RD: —17%), pulmonary artery pressure (HF:
—57%, RD: —45.6%) and plasma volume (HF: —12%, RD:
—15%) were found. Blood pressure and heart rate (HF: —1%,
RD: —3%) remained stable despite the high ultrafiltration rate.
Peripheral resistance rose significantly (HF: +20%, RD:
+25.9%). Comparable with HF, the most important advantage
during RD is the improved tolerance to treatment without typical
hemodialysis.induced symptoms. In contrast to that, we found
under conventional dialysis an inadequate increase in peripheral
resistance (HD: +6.1%). A following strong compensatory hy-
perventilation with drop in Pco2 was paralleled with typical
symptoms like nausea, vomiting, and headache. Because of re-
striction of this compensatory mechanism, hypotension and ar-
rhythmia will be induced by the following peripheral tissue per-
fusion and acidosis. Identical elimination of small molecular sub-
stances can be shown in 20 liters of hemofiltrate and recirculate:
creatinine(g) 1.92 0.1; 1.90 0.2; BUN (g) 14.2 1.8; 15.4
2.4; uric acid (g) 1.01 0.1; 1.13 0.1; phosphorus (mmoles)
14.6 1.1; 14.6 2.2.
Hemodynamic studies, acid-base status, and osmolality in dif-
ferent hemodialysis procedures. H. Hampl, H. Paeprer, C. Fischer,
T. Ryzlewicz, V. Unger, and M. Kessel. Dept. of Intern. Med..
Klinikum Charlottenburg, Free University of Berlin, FRG. Three
patients on maintenance dialysis were each treated with three
different procedures: (1) 20-liter recirculation dialysis with bi-
carbonate buffering, (2) recirculation-adsorption dialysis, and (3)
single-pass dialysis. Hemodynamic parameters were measured
invasively, and procedures 1, 2, and 3 were compared for each
patient. We attempted to establish a relationship between the
varying hemodynamic parameters and the changes in osmolality
and acid-base status; we also sought an explanation for the path-
ogenesis of typical hemodialysis-induced symptoms. There were
indications of some causal relationship to circulatory stability: in
I and 2, there were peripheral resistance increases of 24.5% and
38.4%, respectively, with stable circulation; in 3, there was a
6. 1% increase and instable circulation. In spite of decrease in
osmolality (1:15,6 mOsm/liter; 2:21,3 mOsm/liter), stable circula-
tion could be achieved if the peripheral resistance was sub-
stantially increased. Additionally, the influence of acidosis is
shown in 2, with disproportionately strong reduction of cardiac
output (2:21.9%) and pulmonary artery pressure (2:44.9%). In
contrary to 1 and 2 we found in 3 circulation instability because
of an inadequate increase in peripheral resistance with following
strong compensatory hyperventilation and critical drop in Pco2.
This was paralleled with nausea, vomiting, headache. Because of
restriction of this compensatory mechanism, hypotension, and
arrhythmia will be induced of the following diminished peripher-
al tissue perfusion and acidosis.
In vivo cAMP tissue content of rat kidney medulla as influenced
by water diuresis, vasopressin, and hydrochlorothiazide. A. Haw-
lina and H. Osswald. Abi. Pharmakologie der RWTH Aachen,
Aachen, FRG. It is assumed that the action of vasopressin (VP)
on water permeability in the collecting tubules is mediated by
cAMP. But some authors failed to show increases of medullary
cAMP after administration of VP in physiologic doses, using iso-
lated tissue preparations. This study was therefore designed to
clarify whether conditions like water diuresis, administration of
VP and hydrochlorothiazide (HCT) have any effect on medullary
cAMP. Alter i.p. injection of VP or HCT, the kidney was clamped
and immediately frozen under liquid nitrogen. Medullary and
papillary tissue was bored from the frozen kidney. Tissue extrac-
tion and measurement of cAMP were the same as recently de-
scribed. Cyclic AMP in the medulla was 10.0 0.5 pmoles/mg
dry in the controls and decreased to 6.5 0.9 (N = 6,P < 0.01)
after oral water loading (50 mI/kg). Medullary cAMP increased
after VP administration (10 to 1000 MU/kg) threefold in a dose-
dependent manner (max. 29.3 2.1 pmoles/mg, N = 6). Pre-
treatment with HCT (50 mg/kg for 3 days) enhanced medullary
cAMP levels up to 14.1 0.8 pmoles/mg (N = 7), which is signif-
icantly different from the controls (P < 0.01). We confirm from
these results the concept of vasopressin acting via mediation of
cAMP. The therapeutic effect of thiazide diuretics in diabetes
insipidus may be due to the increased levels of cAMP in the renal
medulla.
Protein and glycogen metabolism in acute uremia: Toxic effects
of high doses of pyruvate, malate, lactate, and ketoleucine, anabol-
ic effects of serine, leucine, and dihydroxyacetone. A. Heidland,
M. Beck, M. Bucher, R. GlOckner, E. Killer, R. Kittel, M. Link,
G. Schienk, I. Slapak, and W. H. Hörl. Division of Nephrology,
Med. Univ. Klinik, Wurzburg, FRG. Nutrition of patients with
acute renal failure needs to be investigated. To study the regula-
tion of protein and glycogen metabolism in acute uremia, we in-
vestigated the effects of leucine, alanine, ketoleucine, serine,
pyruvate, lactate, dihydroxyacetone, and the mixture of four es-
sential amino acids and five keto acid analogues according to
Walser (KAA) combined with a high caloric mixed low protein
diet. Fifteen hundred binephrectomized, ureter-ligated, and
sham-operated rats were fed as described above. In the serum of
these animals, BUN, pH, Na, Kt glucose were analyzed. In
heart, liver, muscle, and kidney, glycogen and protein concen-
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tration were assayed as well as the enzyme activities of phos-
phorylase (a-lb-forms) and glycogen synthetase (D-lI-forms).
High doses of malate and pyruvate (2g/kgl24 hr) are very toxic
substrates for acute uremic rats, whereas toxic effects with keto-
leucine are observed only after bilateral nephrectomy (BN) in
contrast to ureter ligated rats. Forty hours after BN, liver glyco-
gen synthesis from lactate is strongly inhibited. The highest
glycogen synthetase activity in muscle and liver after BN was
found after serine application, after anabolic effects, and after
dihydroxyacetone treatment. The therapeutic use of alanine is
limited because of its induction of BUN synthesis. Protein syn-
thesis in skeletal muscle and liver is enhanced after leucine appli-
cation in BN rats and after ketoleucine substitution in ureter-
ligated rats. We observed the longest survival time up to 90 hr
after BN with KAA.
Stereospecific inhibition by (—)ozolinone of the electrogenic
chloride secretion by the isolated mucosa of rabbit colon dis-
cendens. K. Heintze, K.-U. Petersen, and 0. Heidenreich. Abtei-
lung Pharmako/ogie der Med. Fakultät der RWTH, Aachen,
FRG. Ozolinone, the metabolite of the diuretic etozoline, exists
in two optical isomeres. Only the (—) form has diuretic activity
and inhibits chloride absorption in the loop of Henle. Elec-
trogenic chloride secretion of rabbit colon mucosa is elicited by
procedures that result in an elevation of intracellular cAMP lev-
els (theophylline, PGE, exogenous cAMP). This chloride trans-
port process like that in the loop of Henle is inhibited by furose-
mide or ouabain. In the short-circuited in vitro preparation of the
mucosa of descending rabbit colon, sodium absorption was elim-
inated by amilonde (l0 M; mucosal side) and chloride secretion
stimulated by theophylline (10-2 M) and prostaglandin E1 (10-6 M).
Parallel to its effect on chloride absorption in the loop of Henle
the (—) form of ozolinone concentration dependently inhibited
chloride secretion by the colon. (—)Ozolinone (l0— M) reduced
the short-circuit current by 50 0.6%; the simultaneously deter-
mined JCLnOt revealed a reduction of chloride secretion from 4.3
to 1.3 .2 pEq/cm2 hr. The inhibitory effect of (—)ozolinone
was completely reversible within 5 mm when the serosal bathing
solution was replaced by a ozolinone-free Ringer's solution.
(—)Ozolinone (l0- M) from the mucosal side, however, as well
as (+)ozolinone from either side, had no significant influence on
chloride secretion. There was no antagonism between (+)ozoli-
none and (—)ozolinone or (+)ozolinone and furosemide. Rapid
onset and reversibility of the (—)ozolinone effect suggest an ef-
fect on the chloride entry mechanism.
Mechanism of the hyperacute xenogenetic rejection of the kidney
in vitro. J. Helter, V. Malkovská, and Z. 0ndrdiek. Inst. C/in.
Exper. Med., Prague, CSSR. Rabbit kidneys were perfused with
canine blood in a pump-oxigenator system. Four kidneys were
perfused successively (30 mm each) with the same blood. Hepa-
rin and citrate were used as anticoagulants. In both groups, RBF
was the smallest in the first and the highest in the fourth kidney.
RBF was lower in all four kidneys in the hepann than in the
citrate group. Blood glucose and NEFA levels decreased during
the experiment; however, the same fall in control experiments
(autoperfused dog kidney) was not accompanied by any change
in RBF. Leukocytes and thrombocytes were trapped in all per-
fused kidneys, this process being much more pronounced in the
first two kidneys than in the others. No unequivocal correlation
exists between the blood elements trapping and RBF. The mech-
anism of the impaired RBF in xenogeneic-perfused kidneys thus
remains unclear.
Differential diagnosis of hypertension after renal trans-
plantation. H. M. Herb, H. J. Halbfass, R. Jontofsohn, H.
Wi/ms. and P. Schol/meyer. Medizinische und Chirurgische Uni-
versitätsklinik Freiburg, FRG. One hundred patients with a func-
tioning graft for at least 6 months were investigated up to 9.5
years after transplantation. Twenty-six patients were hyperten-
sive (RR  1601100mm Hg) and required therapy. Seven patients
were hypertensive before transplantation; 19 developed hyper-
tension after transplantation. In all 19 patients, a selective renal
angiography was performed. In 16 patients, a postanastomotic
artery stenosis was detected, in 3 other patients chronic graft
rejection with creatinin > 2.5 mg/dl was present. The differential
diagnosis of hypertension (renal artery stenosis or rejection
crisis) is clinically important. Severe complications arose in the
patients with hypertension: 2 pat. developed severe cardiomy-
opathies, 3 pat. had myocardial infarcts, 3 pat. suffered epileptic
attacks, I pat. had a cerebral-vascular accident, and 2 pat. died
following rupture of aortic aneurysms. The critical appraisal
shows that a bruit over the graft is often detectable even without
stenosis (55%). The peripheral renin levels are elevated in renal
artery stenosis and also in rejection crisis. Renal function is di-
minished in both diseases. The saralasin-test should not be used
in the single kidney model (3 of 7 tests are negative). The angiog-
raphy was essential for diagnosis, Over 60% of all hypertensive
patients after transplantation were shown to have a renal artery
stenosis. The severity of the complications of hypertension and
the possibility that renal artery stenosis can be corrected surgi-
cally emphasize the importance of the angiography in the dit
ferential diagnosis of posttransplantation hypertension.
Hypertriglyceridemia and lipid metabolism in acute uremic and
nonuremic acidosis. M. Hohenegger and H. Schuh. Institut für
ailgemeine und experimentel/e Pathologie der Universität Wien,
Osterreich. Male Sprague-Dawley rats (body wt, approx.
300 g) were investigated 24 hr after bilateral nephrectomy and in
state of acute metabolic acidosis due to 4 oral installments of 0.1
N hydrochloric acid within one day, respectively. Plasma tri-
glycerides (PTG) are elevated in both groups of rats irrespective
of nutritional state (starvation, tube feeding) as compared with
correspondent controls. Fatty acid synthesis in the liver was
measured by incorporation of tritiated water into fatty acids of
triglycerides after fasting (24 hr) and refeeding with standardized
amounts of glucose (10 x 1.0 ml of 50% solution/l00 g body wt/24
hr). Incorporation of tritiated water into fatty acids (expressed in
nmoles/g dry weight of liver per hour) was: controls: 778 183;
HCI-acidosis: 1163 350 (P < 0.01); uremia: 641 166 (N.S.).
In another experimental group, PTG were 674 190 M after 24
hr, and 691 134 sM after 48 hr of starvation in untreated rats.
When HCI-acidosis or uremia are induced as indicated above,
PTG rise to 1107 177 or 1162 179 M, respectively.
Proteolytic digestion: Cause of protein catabolism in acute renal
failure. W. H. Hör/ and A. Held/and. Division of Nephrology,
Med. Univ. Klinik, Wurzburg, FRG. The pathogenesis of the hy-
percatabolic state in acute renal failure (ARF) is poorly under-
stood. High intake of energy and an adequate supply of essential
and nonessential amino acids combined with prophylactic dial-
ysis are of limited success in many patients with ARF. A de-
creased synthesis of protein as the sole cause of loss of body
nitrogen seems to be doubtful. We evaluated the hypothesis of an
enhanced protein breakdown in patients with ARF. Our methods
involved the incubation of sera (respective ultrafiltrates) obtained
from 8 hypercatabolic patients and 8 controls with albumin, a
potential substrate of proteases, and of the key enzyme of glyco-
gen metabolism, phosphorylase kinase, which shows an ex-
tremely high sensitivity to proteolytic digestion. This enzyme
was isolated from rabbit skeletal muscle. The subunit composi-
tion of this enzyme was analyzed after digestion by poly-
acrylamide gel electrophoresis in the presence of NaDodSO4.
The subunit structure of phosphorylase kinase was time depen-
dent digested by ultrafiltrate obtained from 2 of the 8 patients
with ARF. A very interesting pattern of phosphorylase kinase
digestion was observed in one patient (50% of alpha-fraction and
90% of gamma-fraction were exhausted within 10 hr). Within 24
hours the whole enzyme was destroyed. The subunit alpha was
degradated after incubation with ultrafiltrate of another patient
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within 24 hours. The polypeptides alpha and beta are digested by
trypsin and alpha alone by chymotrypsin. Conclusions. The as-
say for determination of proteolytic enzyme activities allows the
characterization of the proteases as well as the ability of their
inhibition by inhibitors.
Tissue culture of mammalian nephron epithelia: Requirements
for proliferative growth of epitheloid cells from individual proxi-
mal and distal segments explanted into culture. M. Horster. Inst.
Physiology, University of Munich, Germany. Differentiation of
renal epithelial transport is determined by cell-inherent mecha-
nisms and by complex extracellular influences. Studies on single
in vitro perfused nephron segments cannot evaluate the effects of
substrates, hormones, and metabolites on epithelial differentia-
tion. Consequently, segments (rabbit) were dissected individ-
ually and transferred into primary tissue culture. Substrate and
hormone requirements for cell outgrowth and proliferation were
tested in collecting tubule (cortical and medullary segment),
thick ascending limb of Henle's loop (cortical and medullary seg-
ment), pars recta and the embryonic Nephron Anlage. Results.
(1) Epitheloid, polygonal, closely opposed cells grew in mono-
layers from all distal segment types if environmental and nutri-
tional conditions were appropriate. (2) Proximal and distal neph-
ron segments have different growth requirements. (3) The prolif-
erative response depends on the state of segment differentiation
before explantation. (4) Cell substratum and matrix are decisive
factors for initial cell outgrowth. (5) Defined media (serum-free)
with added components sustained cell proliferation from distal
segments, whereas undefined media (embryo extract or serum
added) were obligatory for proximal tubules. (6) Cell separation
before or during culture by low collagenase concentration or by
Ca removal was harmful to growth and to cell appearance by
light microscopy. (7) Cell cultivation on water-permeable sup-
port was successful. (8) Subcultured cells were spherical, small-
er, and formed polylayers. Conclusion. This study has demon-
strated that epitheloid cells from individual proximal and distal
nephron segments of the mammalian kidney can be grown in pri-
mary culture.
Significance of autolmmune reactions in experimentally induced
chronic pyelonephritis. H. W. Intorp, 0. Kioke, and H. Losse.
Medizinische Univ.-Poliklinik Münster, FRG. In previous
studies we could observe that in experimentally induced chronic
pyelonephritis, antibodies against the infecting microorganisms
are produced. Interestingly, in the chronic phase of this disease
autoantibodies against tubular renal antigens of the infected ani-
mals could also be demonstrated. To study the pathogenetic role
of these immunologic reactions, a group of rabbits was immu-
nized using the Escherichia co/i strain 04: :H5. All rabbits react-
ed with the formation of antibodies directed against the infecting
microorganisms as well as kidney tissue. Immunohistologic stud-
ies revealed that this reaction concerns a crossreacting antigen
located in the tubular system of the kidney. This immunization
stimulated not only humoral but also cellular immune mecha-
nisms, as could be demonstrated using the migration inhibition
technique. Another group of rabbits was immunized with rabbit
kidney tissue. These animals formed autoantibodies directed
agaiI st a common antigen of the kidney as well as the Esche-
richia coli strain 04: :H5. In these experiments, cellular immune
reactions against a crossreacting antigen could also be demon-
strated. These observations suggest that in human chronic pyelo-
nephritis autoimmune mechanisms may occur, too.
Evidence for the involvement of the renin-angiotensin system in
the renal response to volume regulatory stImuli. G. Kaczmarczyk,
R. Eisele, R. Mohnhaupt, B. Simgen, and H. W. Reinhardi. Ar-
beitsgruppe Experimentelle Anästhesie, Klinikum Charlotten-
burg, Freie Universität Berlin, Berlin, Germany. Mechanisms
accounting for the precise regulation of sodium balance are still
far from being understood well. Studies in conscious dogs were
performed to elucidate renal mechanisms involved in sodium cx-
cretion brought about by stimulation of "volume receptors." Fe-
male beagle dogs were kept on either a high (14.5 mmoles/kg
BW/day) or a low (0.5 mmoles/kg BW/day) sodium intake (HSI,
LSI). All dogs were fitted with a carotid loop and had been thora-
cotomized for implantation of a left atrial catheter and a nylon
purse string around the mitral annulus. After recovery (3 weeks)
left atrial pressure was increased by 1.0 kPa by pulling the string
for 60 mm. During left atrial distension a substantial increase in
sodium excretion ("atrial natriuresis") was observed under a va-
riety of experimental conditions (HSI, LSI, adrenalectomy, re-
nal denervation, inhibition of prostaglandin synthesis). A de-
crease in plasma renin activity from 0.4 0.3 to 0.2 0.1 ng/mlJ
hr (HSI) and from 1.6 1.4 to 0.8 0.3 ng/mllhr (LSI) occurred
during left atrial distension. A nonhypertensive i.v. infusion of
angiotensin II (2 ag/kg BW; Hypertensin, Ciba) abolished the
"atrial natriuresis" completely, as well as lowering renal per-
fusion pressure to about 11.0 kPa (pneumatic cuff). As "atrial
natriuresis" is not due to renal hemodynamic changes, it seems
most likely that under these conditions humoral factors, primari-
ly angiotensin II, influence renal tubular sodium reabsorption.
Effects of long-term lithium therapy on kidney function. D.
Kampf, J. Albrecht, B. Müller-Oerlinghausen, and M. Kessel.
Depts. of Nephrology and Psychiatry, Klinikum Charlottenburg,
Free University of Berlin, Berlin, Germany. Lithium salts
have been used in the treatment of manic-depressive episodes for
many years. The possibility of kidney damage induced by long-
term lithium treatment has been discussed recently. In some pa-
tients chronic renal lesions, such as interstitial fibrosis, tubular
cell damage, and nephron atrophy, could be demonstrated. We
have examined the renal function in 36 manic-depressive out-
patients of our lithium clinic (12 males, 24 females) for the in-
cidence and extent of the lithium-induced kidney damage. The
following parameters were studied during a 5-day stay on a neph-
rologic ward after I week withdrawal of lithium: urinary sedi-
ment, protein excretion, bacteriologic examination, serum elec-
trolytes, bicarbonate, inulin-, PAH-clearance, renal concen-
trating ability, and i.v. pyelogram. The patients' mean age was
51 years (34 to 73). The average duration of lithium treatment
was 81 months (14 to 134), the average lithium serum concen-
tration 0,75 0,18 mmoles/Iiter. Eighteen patients presented
with abnormal test results, which could be attributed to non-
lithium-induced kidney diseases in 7. The remaining 11 patients
showed almost exclusively an impairment of the renal con-
centrating ability with an average urine osmolality of 675 94
mOsm/liter. There was no correlation with lithium serum con-
centration, total lithium dose, or duration of treatment.
Estimation of bone marrow cellularity and stem cell mass in pa-
tients with end-stage renal failure. H. U. Klehr, S. Hofmann, E.
Bell, U. Frotscher, and L. Labedzki. Department of Medicine
and Institute of Clinical Nuclear Medicine, Bonn, Germany,
Erythropoiesis depends on erythropoietin (EP) production,
which is decreased in patients with end-stage renal failure
(ESRF). On the other hand, lack of erythropoietin and therefore
a decrease of erythropoiesis is accompanied by an increase in
myeloid stem cells (CFUe). By combining Suit's method of mea-
suring the bone marrow cellularity and the CFUC culture, we
measured the number of bone marrow cells (BMC) and the num-
ber of CFUC per kg body wt in 11 patients with ESRF and 18
patients with solid localized tumor disease (control). We found
the following results:
Control ESRF
BMC, x109/kgbw 9.35 3.58 8.96 4.48
Erythroblasts, XJO9Ikg bw 1.79 0.90 1.44 0.94
Myeloid cells, xIO9Ikg bw 5.75 2.53 5.47 2.95
CFUe, xIO6Ikgbw 5.08 2.71 4.79 4.25
CFU/l05BMC 56.3 21.7 52.4 19.6
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Significant differences were not found for the number of BMC or
for the concentration of CFUC and the absolute number of CFUC/
kg body wt.
Nephrotic syndrome induced by a-mercapto-propionyl-glycin.
H. U. Klehr, H. J. Kaschell, and U. Frotscher. Med. Univ.-Klin-
ik, Bonn, FRG. Due to side effects of D-penicillamin, a-
mercapto-propionyl-glycin (aMPG) was introduced into therapy
of cystinuria. We observed a 43-yr-old patient with cystinuria
(excretion of cystin between 3 and 4000 smoles/liter) who devel-
oped a severe nephrotic syndrome 9 months after therapy with
aMPG (1200 mg/day) was started. Two weeks after appearance
of the first signs of nephrotic syndrome, a kidney biopsy was
performed. In light microscopy, the material revealed minimal
proliferative glomerulonephritis (GN). In electron microscopy,
mesangial deposits or subendothelial deposits in the glomerular
capillaries looking like immunoprecipitates could not be recog-
nized. However, there was a total fusion of podocytic foot pro-
cesses indicating minimal changes lesions with nephrotic syn-
drome. Four weeks subsequent to interruption of therapy with
aMPG and start of corticoids, the nephrotic syndrome dis-
appeared. Three months after biopsy, inulin and PAH clearances
were decreased only for 20%. Mechanism of action of aMPG isa
thio-disulfid exchange reaction as is that of D-penicillamin.
Therefore, development of glomerular lesion induced by aMPG
might have the same mechanism as n-penicillamin-induced GN.
Effect on serum lipids of bicarbonate-dialysis. Kiuge, Wild-
berger, Heuck, Wirth, and Ritz. Dialyse-Praxis Heilbronn, Med.
Univ. Klinik Heidelberg, FRG. Acetate is usually used as a bi-
carbonate precursor in hemodialysis. Utilization of bicarbonate
instead of acetate is technically cumbersome but seems to be
advantageous with regard to cardiovascular stability and toler-
ance of dialysis procedure. In the investigation under discussion
it was proved whether hyperlipidemia in end-stage renal failure
could be influenced by bicarbonate dialysis. Thirteen hyper-
lipidemic hemodialysis patients were treated in a run-in phase
against dialysate, containing acetate (Ac, 35mEq/liter), followed
by a period of 2 months where acetate was replaced for bicarbo-
nate (BC, 35 mEq/liter) and subsequently again against acetate.
At the end of each period, total serum lipids and lipid fractions
(ultracentrifugation, polyanion-precipitation using LRC-method-
ology), IRI, C-peptide, OGTF, and intralipidtest were measured.
Triglycerids (TG) fell reversibly with bicarbonate from 367 205
to 244 104 mg (P < 0.01), but cholesterol (Chol) remained un-
changed. LDL-Apo-B rose significantly. HDL-TG rose from
34.8 7.0 to 52.6 7.1 mgldl and HDL-Apo-Al from 62 10 to
110 23 mgldl.
The results show that dialysis against bicarbonate lowers
serum lipids. There is a remarkable increase of the HDL-fraction
which is of interest in regard of its preventive role from athero-
sclerosis. The decrease of VLDL in face of an unchanged lipid-
clearance (intralipidtest) leads to the conclusion that BC-dialysis
abolishes a lipidogenic effect of acetate.
Pharmacokinetics of furosemide, etozoline, hydrochlorothia-
zide, and triamterene in impaired renal function. H. Knauf, F.
Mutschler, G. Hasenfuf3, C. Niemeyer M. Schafer, P. Scholl-
meyer, and U. Wais. Zentrum Innere Medizin (IV), Univer-
sity Freiburg, and Pharmacol. Institute, University Frankfurt,
FRG. A single dose of furosemide (FU); (20 mg i.v.), etozo-
line (E); (80 mg orally) hydrochlorothiazide (HCT) (50 mg
orally), and triamterene (TA); (100 mg orally) was given, and
their plasma levels were determined fluonmetrically after separa-
tion by TLC (FU, HCT, TA) or by HPLC (E). HCT and TA and
its metabolites were also determined in the urine. The experi-
ments were performed in 25 patients with varying degrees of im-
paired renal function. In normal patients, the following half-lives
were determined: FU, 1 hr; HCT, 5 hr; E, 3 hr; Ozolinone (0),
the effective metabolite of E, 12 hr; TA and its effective metabo-
lite TA-S04-ester; 3 hr. With decreasing renal function, the half-
lives of TA and its metabolite increased (r = 0.7). This correla-
tion was less marked in the case of HCT and FU and to a small-
est degree in the case of E and 0. Renal elimination was delayed
with diuretics such as TA and its metabolites, which are pre-
dominantly excreted in the urine. For HCT, which remains prac-
tically undegraded, an increasing extrarenal elimination occurred
in renal insufficiency. The small influence of kidney function on
half-lives of HCT and FU is striking. E is mainly metabolized. In
severe patients with renal insufficiency, no effect on the pharma-
cokinetic parameters of E and 0 in single dose experiments was
observed.
Differentiation of ion transport paths in submaxillary duct
epithelium. H. Knauf and G. Sachs. Zentrum Innere Medizin,
University of Freiburg, FRG, and Inst. Membrane Biology, Bir-
mingham, Alabama, USA. The epithelium of main excretory
duct of rat submaxillary gland reabsorbs sodium and secretes po-
tassium. Reabsorption of sodium exhibits saturation kinetics
with a km of 33 m and a Vmax of 6 nmolesec'cm2. To distin-
guish whether this is due to concentration-dependent sodium dif-
fusion from lumen into cell or to a carrier-mediated sodium up-
take, two types of experiments were performed: (1) replacement
of luminal chloride by the nonpenetrating sulfate ions and (2) lu-
minal administration of different diuretics. It was found that with
luminal sodium sulfate, sodium reabsorption fell by about V3 of
control and was balanced by potassium secretion. Net anion
transport was zero, the transepithelial PD rose from 69 3 to 75
3 mV (lumen negative) Amiloride (10-a M) and triamterene
(10- M) drastically reduced sodium reabsorption and potassium
secretion and abolished the PD. Ozolinone (10 M), however,
significantly reduced sodium reabsorption and potassium secre-
tion without impairing the PD. It is concluded that sodium reab-
sorption by the duct is mediated partly by diffusion and also by a
carrier-mediated sodium-potassium antiport. Diffusion is zero
with luminal sodium sulfate and with amiloride and triamterene
Ozolinone only affects the carrier-mediated sodium-potassium
antiport.
Determination of the neutral maltase activity (brush border mal-
tase activity) in human urine. G. Kochmann, R. Kochmann, C.
Willenbochel, and K. Baumann. Dept. of Cell Physiol., Institute
of Physiol., Univ. of Hamburg, Germany. Human urine contains
neutral as well as acid maltase. A method was developed to de-
termine selectively the neutral maltase activity (brush border
maltase activity) in the urine. Twenty-four-hour urine samples of
healthy subjects were collected in polythene vessels in the pres-
presence of sodium asIde. Bovine serum albumin (4 mg/mI) and so-
dium desoxycholate (0.4 mg/mI) were added to the urine samples.
After 30 mm, the urine samples were centrifuged for 5 mm at 2000
rpm, and the supernatant was dialyzed (Visking tubing 36/32)
against citrate phosphate buffer (0.15 M, pH 6.2) for 60 mm.
Urine samples (17 ml) containing sodium azide (1 mg/mI) were
concentrated to a volume of 0.5 ml by ultrafiltration with a Swin-
nex 25 Millipore ultrafiltration cell (Amicon YM 10 Diaflo ultra-
filtration membrane). Urinary maltase was determined in the
presence of 30 mi turanose at a pH of 6.2 in a 175 mM maltose
substrate solution (0.15 M citrate phosphate buffer, 37°C). The
glucose released by maltose hydrolysis (30 mm) was determined
by the hexokinase method. The pH-value as well as the maltose
substrate at the concentration applied favor the determination of
the neutral maltase activity. In addition, turanose (30 mM) was
used in the test medium to inhibit the acid maltase activity com-
pletely. In 24-hour urine samples of healthy female and male sub-
jects, between 10 and 70 years of age, the urinary excretion of
neutral maltase activity (brush border maltase activity) was
found to be in the range from 3 to 11 U/24 hr.
Ilemodiatysis/hemofiltration: A controlled study. M. Knobloch,
C. A. Baldamus, K. M. Koch, and W. Schoeppe. Abt. Nephro-
logic, ZIM, Universitiitsklinik Frankfurt, FRG. Comparing he-
modialysis (HD) and hemofiltration (HF), the following advan-
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tages were attributed to HF: Improvement of drug and dialysis
resistant hypertension, of hyperphosphatemia, of anemia, of ure-
mic neuropathy, and improved tolerance to volume removal dur-
ing treatment. In view of these reported benefits, a controlled
study was conducted in 14 patients. Three months of HD (3 x 6
hr, Gambro Optima I m2, QB 150 to 200 mI/mm, QD 500 mI/mm)
were compared with 6 months of HF (3 >< 18 liters infusate/week,
Sartorius URF or Amicon TM 30). A second 3 months HD con-
trol period followed (HD II). Outcome measures were: body wt
(BW), mean arterial blood pressure (MAP), symptomatic hypo-
tensive episodes (RR ), serum creatinine (Ser), urea (U), cal-
cium (Ca), phosphate (P). Mean values are given in the table
(v:pre; n:post; x:P < 0.05).
Hypertension was not improved by HF but decrease in MAP
during treatment was significantly smaller in HF than in HD. Hy-
perphosphatemia was not improved by HF. During the HF peri-
od a decrease in urea nitrogen generation rate was calculated,
probably due to a decreased protein intake. HF with 3 x 18 liters
infusate/week therefore seems to be an inadequate treatment in
heavy patients without residual renal function. The most impor-
tant advantage of HF compared to HD was the significantly im-
proved tolerance to volume removal during treatment (RR ).
ABW/BW MAP v MAP n
% mm Hg mm Hg
Scr v U v Ca v P v RR
mg/dl mg/dl mEq/liter mg/dl %
HDI 2.9 104 x 94 12.7 173 4.6 5.6 11.3
x x >< x x
HF 3.8 104 99 13.8 218 4.6 5.8 5.4
)< X X x
HDII 4.1 103 x 94 13.0 183 4.6 5.9 18.2
heal calcium transport in the rat in vitro: Effects of uremia and Net calcium transport (Jnet) = mucosa-to-serosa flux (Jms)minus
dietary calcium. M. Koller and U. Binswanger. Section of Nephrol- serosa-to-mucosa flux (Jsm). A significant met is demonstrated for
ogy, Dept. of Internal Medicine, University of Zurich, Zurich, control rats after normal or low calcium feeding (P < 0.025).
Switzerland. There is evidence both in uremic man and animals NPX rats exhibit Jflet after low-calcium diet only (P < 0.001). A
that duodenal calcium transport is impaired due to a decreased significant increase comparing J, after normal and low-calcium
production of I ,25-dihydroxycholecalciferol (I ,25-DHCC), whereas diet is shown for both groups of rats (P <0.01). JSm was the same
the ileal transport might behave differently. Therefore, calcium- for all experiments performed. Conclusions. (I) The observed
45 transport across the ileum of normal and azotemic rats was adaptation to LCD in normal rats is consistent with the findings
studied in vitro in the absence of electrochemical gradients (Us- of others. (2) Azotemia results in depressed .Jms withoutaffecting
sing technique. Medium: 1.25mM [Ca2], HCO3 buffer). Results Jem.(3) The adaptation Of Jm to LCD is functioning in uremia, but
are as follows (means sEM): is influenced by the degree of uremia. In addition to 1,25-DHCC
other factors seem to be involved in the regulation of the ileal
calcium flux in uremia.
Calcium fluxes,nmoles cm2 hr = I
Ca (diet) N J ism met
Control rats 0.95%(NCD) 10 58.4 3.9 46.5 4.1 11.8 5.2
0.03% (LCD) 6 112.2 6.4 47.7 2.9 64.5 6.5
5/6Nephrectomizedrats(NPX) NCD 4 45.1 4.2 49.6 4.1 —4.4 7.4
LCD 8 82.8 8.4 44.4 2.3 37.6 9.7
Central and peripheral noradrenergic activity in renovascular from the femoral artery preoperatively (preop) and at 21 days
hypertensive rats. R. Kolloch, I. Eide, M. Myers, H. Whigham, postop; animals were decapitated at 21 days. Norepinephrine
and V. DeQuatiro. Departments of Medicine, University of (NE) in plasma, dopamine-/3-hydroxylase activity (D/3H), tyro-
Southern California and White Memorial Medical Center, Los sine hydroxylase (TYH), and NE in brainstem, forebrain, and
Angeles, USA. Intracisternal 6-hydroxydopamine prevents both hypothalamus were measured. Plasma NE was increased from
the increase in arterial pressure and the associated elevation of 292 61 to 432 68 in the 1-K model only (P < 0.005). In-
peripheral sympathetic nerve (SN) activity found in the one-kid- creased D$H with increased NE were observed in the hypo-
ney (K) Goldblatt model of renovascular hypertension (RVH). thalamus of I-K rats; I-K TYH was increased only in com-
This suggests a central SN component in the genesis of 1-K parison to 2-K rats. The increases in peripheral and central nor-
RVH. To further characterize peripheral and regional brain SN adrenergic function are specific to the 1-K model of hypertension
function, we studied 10 I-K, 17 2-K, and 10 sham-operated fe- and do not appear to be a consequence of the hypertension.
male Wistar rats. 2-K RVH was produced by clipping the left These findings suggest that central noradrenergic pathways of
renal artery, 1-K RVH by additional contralateral nephrectomy. the hypothalamus may participate in the genesis of 1-K RVH.





nmole/g/hr U/g p.g/gPreop Postop
1K 94 3 143 5t 46 5t 4.3 0.3 1.46 0.06
2K 95 3 130 4t 31 2 3.2 0.3 0.90 0.06
Sham 95 3 100 5 36 3 3.1 0.4 0.86 0.07
§ > 2-K and sham, P < 0.05; I > 2K,P < 0.05; > preop, P < 0.001
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Interaction between renal prostaglandin metabolism and salt
and water balance in healthy man. H. J. Kramer, W. Prior, B.
Stinnesbeck, andR. Düsing. Med. Univ. Poliklinik, Bonn, FRG.
The interaction between renal PG metabolism and salt and water
balance was studied in 19 healthy subjects, ages 19 to 30 years,
during various salt regiments. POE2 excretion rose from 0.63
0.18 to 1.85 0.46 tg/24 hr (P <0.01) on the 2nd day of low salt
intake (2 g NaCI/day) and returned to 0.87 0.35 g/24 hr on the
second day of high salt intake (20 g NaCI/day), but urinary PGF2,.
excretion was only slightly altered with a significant rise of U52I
ratio from 1.26 to 4.36(P <0.05). Indomethacin (I) (2 mgI
kg body wt) suppressed PGE2 excretion to 0.25 0.05 and 0.35
0.08 on the 5th day of low and high salt intake, resp. (P <
0.05). Isotonic saline infusion (3.5 liters) decreased PGE2-and
PGF2 excretion from 0.45 0.06 and 1.22 0.39 to 0.15 0.05
(P <0.01) and 0.36 0.08 ng/min (P <0.05), resp., which was
not further suppressed by I. 2.5% saline infusion decreased PGE2
excretion from 0.58 0.14 to 0.26 0.09 nglmin (P < 0.05)
which further decreased with Ito 0.08 0.03 nglmin (P <0.05).
GFR was unaltered during salt restriction and chronic or acute
salt load without and with I. Renal plasma flow was reduced by I
during 0.9% saline infusion from 621 32 to 447 88 mi/minI
1.73 m2(P < 0.01). UNaV decreased with salt restriction from 192
21 to 34 7 mEq/24 hr and further to 16 3 mEq/24 hr with I
(P <0.01). With high salt intake UNaV rose to 296 33 mEq/24
hr with 0.9% saline from 0.32 0.05 to 0.98 0.02 mEq/min and
2.5% saline from 0.10 0.02 to 0.37 0.04 mEq/min without
effects of I. I did not affect CH,O during low and high salt intake or
0.9% saline infusion but decreased CHo during hypertonic saline
infusion from —1.5 0.2 to —3.0 0.8 mI/mm (P < 0.001).
Intestine as a substitute for renal tubuli: Dog experiments with
arteriovenous hemofiltration and intestinal recirculation. P. Kra-
mer, M. Trautmann, E. Heuer, H. J. Gröne, J. Rieger, D. Mat-
thaei, C. Langescheid, F. Hälscher, L. Drobnik, and F. Scheler.
University Medical Clinic, Gottingen, FRG. Hemofiltrate was
administered into the duodenum of 5 ambulatory dogs through an
implanted silastic catheter at a rate of 5 to 10 mI/mm. None of the
dogs presented signs of discomfort or suffered from regurgitation
or diarrhea. All 5 dogs had solid stools, enhanced diuresis, and
no change in body weight over an 8-hour period. Filtration rates
between 5 and 10 mI/mm were obtained in 7 dogs after con-
necting an Amicon in-line-ultrafilter with an external a.v. shunt.
The intestinal recycling rate via the duodenal tube as a rule was 2
mI/mm lower than the free-flow ultrafiltration. Recirculation of
autologous hemofiltrate in 5 uremic dogs indicated unselective
reabsorption of all electrolytes and small molecules. In 5 experi-
ments with intestinal substitution of ultrafiltrate by a potassium-
free Ringer's lactate solution correction of acidosis and decrease
in plasma potassium, creatinine and BUN was achieved.
Hypergonadotropic hypogonadism in renal failure: A defect re-
sponsive to 1,25 (OH)2D3. W. Kreusser, U. Spiegelberg, and E.
Ritz. Dept. mt. Med., University of Heidelberg, Germany. Go-
nadal dysfunction is not uncommon among patients with termi-
nal renal failure. The levels of serum testosterone are decreased
despite elevated LH-concentrations (hypergonadotropic hypo-
gonadism), pointing to a target organ resistance of the testis to
LH. We sham-operated (SO) or bilaterally nephrectomized (NX)
infantile TPTX male Sprague Dawley rats (35 g). Twenty-four
hours later, LH or hCG (0,5,50 I.E.) were given iv. 1,25
(OH)2D3 (2 X I ng) or solvent was administered 24 hr and 4 hr
before the end of the experiment. Basal cAMP was not different
between SO and NX animals. However, submaximal doses of
hCG and LH (5 I.E.) resulted in a significantly smaller rise of
cAMP in NX. With maximal doses of hCG (50 I.E.), the rise of
cAMP in NX was delayed, the final concentration, however, was
the same as in controls, The lower cAMP response in NX was
uninfluenced by TPTX, whereas giving 2 x 1 ng l,25(OH)2D3
completely abolished this difference. In SO animals, 1 ,25(OH)2D3
was without effect. Binding of LH to receptors of Leydig cell
membranes and phosphodiesterase activity remained un-
changed. Proteinkinase activity was diminished in NX in par-
allel with cAMP. Conclusion. The present study demonstrates an
impaired cAMP generation in the testis of acute uremic animals.
This finding may explain the testicular resistance to the action of
LH. The administration of 1 ,25(OH)2D3 completely reverses this
endorgan resistance, whereas TPTX is without effect.
Frequency of thromboses and thromboembolic complications in
patients with nephrotic syndrome: Correlation with various factors
known to promote thromboses. U. Kuhlmann, A. von Felten, W.
Siegenthaler. Department of Internal Medicine, University Hos-
pital Zurich, Switzerland. Doppler sonography of peripheral veins,
inferior venacavagram, and pulmonary isotopic photoscanning
were performed in 18 patients (p.) with nephrotic syndrome (NS)
and biopsy-proven glomerulonephritis. In addition, coagulation fac-
tors, thrombocyte count, thrombocyte aggregation, antithrombin
III, and plasma volume were determined. Seven (38.8%) of 18 p.
revealed thromboses and/or thromboembolic complications: 1
iliofemoral thrombosis, I thrombosis of the vena cava inferior, 2
renal vein thromboses, and 5 pulmonary emboli. In 3 cases, the
origin of the emboli could not be found. Fibrinogen, activity of
coagulation factors, increased thrombocyte count, thrombocyte
aggregation, and the decrease of antithrombin III level were
found more pronounced in p. with thromboembolic phenomena
when compared to those without. However, there were no statis-
tically significant differences in these parameters between both
groups. Serum albumin level was found an appropriate parame-
ter to assess the risk of these p. to develop thromboses. In p.
with thromboembolic complications, serum albumin level was <
2 g ( = 1.48 0.29), whereas in p. without thromboembolic
phenomena albumin level was > 2 g ( = 2.59 0.57 g) (P <
0.005). We conclude, that p. with NS demonstrating serum albu-
min < 2 g should be closely monitored and anticoagulated in case
of developing any symptoms suspectible of thromboses or pul-
monary emboli.
Secondary hyperparathyroidism in early renal failure. H. v. Li-
lienfeld-Toal and H. U. Klehr. Med. Univ. Klinik, Bonn, Germa-
ny. Disturbance of calcium phosphate (Ca-P) metabolism is de-
tectable early in the development of renal failure. Serum concen-
tration of parathyroid hormone (Sp.rn) is a sensitive indicator of
such disturbance. However, interpretation of SPTH measured as
immunoreactive PTH (iPTH) is limited due to immunoheter-
ogeneity of circulating P1'H. To detect each patient (pat) with
elevated SPTH, we measured iPTH in a group of 20 pat. (Ccr, 20 to
80 ml/min/l.73 m2) using three different RIAs. According to
crossreaction studies with appropriate standards and gelfiltration
studies, these assays are carboxyl terminal, amino terminal, and
reactive primarily with the intact PTH molecules. Ten pat. had
elevated SPTH in one or several of these assays up to twice the
upper limit of normal. These pat. had a lower Sca (4.4 0.3 mval/
liter, vs. 4.9 0.2, P < 0.005), a higher alkaline phosphatase (168
25 U/liter vs. 115 32, P <0.001) and a lower Ccr(44 13 vs.
62 14, P <0.01) compared to the rest of the group. There was
no difference in S (2.0 0.4 vs. 2.3 0.4 mval/liter), blood pH,
or serum albumin. According to our data it is possible to identify
patients with early renal failure who have a disturbance of Ca-P
metabolism using SPTH when immunoheterogeneity of PTH is
taken into account, We did not find a hyperphosphatemia in such
pat. Thus, a primary role of hyperphosphatemia in the develop-
ment of this disturbance has to be questioned.
Antibody-mediated immune reactions in uremic pericarditis. B.
Maisch and K. Kochsiek. Medizinische Universitätsklinik,
Tubingen, FRG. In acute viral perimyocarditis of the cock-
sackie-B and influenza type (N = 11), a combination of muscle-
specific antisarcolemmal (ASA) and nonorgan-specific anti-
endothelial antibodies (AEA) could be demonstrated by indirect
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immunofluorescence. In all cases of acute myocarditis, ASA-
positive sera induced cytolysis of vital adult rat cardiocytes. We
therefore wanted to know if the cause of pericarditis in patients
with chronic renal insufficiency is merely uremic or whether anti-
myocardial antibodies may be of diagnostic and pathogenetic
relevance. In one patient with uremic pericarditis, we found high
titer anti/DNA-antibodies associated with low titer ASA sugges-
tive for a lupus erythematosus. In 79% of patient with 'uremic"
pericarditis, muscle-specific ASA were found, which were in
64% associated with nonorgan-specific AEA. In 40 patients on
dialysis without pericarditis, ASA were in 20% and AEA in 10%
significantly less frequent. Only the sera of 3 of the 11 ASA-posi-
tive patients with pericarditis demonstrated cytolysis of isolated
vital cardiocytes in the presence of complement. Their index of
cytolysis was 0.38 0.15 as compared to 20 normals with 1.0
0.12). We interpret the in vitro cytolysis of vital cardiocytes as a
model of in vivo function of ASA. The mere presence of ASA in
low titer without cardiocytolysis may be only a diagnostic mark-
er of perimyocardial involvement in undefined or actually uremic
pericarditis.
Elimination of sodium chloride as the cause of dialysis dis-
equilibrium syndrome. H. Mann, and S. Stiller. Dept. Intern.
Med. II, R WTHAachen, FRG. The so-called disequilibrium syn-
drome is an undesirable side-effect of dialysis treatment, and is
characterized by headache, nausea, vomiting, and, in extreme
cases, by cerebral convulsions. Its cause is often considered to
be an increase in the volume of the brain (fluid, brain tissue) be-
cause of a too-sudden decrease in extracellular osmolarity as a
result of the removal of urea. Continuous occipital EEG record-
ings were made on 20 patients during 50 treatments and analyzed
with the aid of EDP. Urea, creatinine, sodium, potassium, chlo-
ride, and serum osmolarity were determined at hourly intervals,
and subjective findings were protocoled. Dialysis sodium was set
at 130, 135, and 140 mval/l. The changes in intra- and extra-
cellular osmolarity which are dependent on the removal of urea
and sodium chloride and the liquid shifts which are dependent on
these changes were determined from the measured data using a
mathematic model. Subjective (headache, nausea) and objective
(disrhythmia, slowing-down of EEG frequencies) indications of
disequilibrium syndrome were correlated only with osmotic
changes due to removal of sodium chloride but not those due to
removal of urea. The results suggest that, in comparison to so-
dium chloride, urea plays a minor role in causing disequilibrium
syndrome.
Protective effect of furosemide and 5/6 nephrectomy on three
models of acute renal failure. M. Middeke, R. Meisel, and H.
Holzgreve. Medizinische Poliklinik, Universität Munchen, FRG.
Diuretics and 5/6 nephrectomy induce hyperperfusion and in-
creased diuresis of the single nephron. Since furosemide protects
at least partially against the HgCl2-induced acute renal failure,
experiments were designed to determine the protective effect of
5/6 nephrectomy and furosemide either alone or in combination
on three models of acute renal failure. Two weeks after opera-
tion, normal controls and 5/6 nephrectomized rats received one
of the following treatments: 5 mg/kg HgCI2 s.c., 10 ml glycerin
(50% in water)/kg i.m., or clamping of the abdominal aorta for 60
mm. Four groups of animals were examined: normal controls
without and with furosemide (2 x 50mg/kg i.p. 2 days before and
3 days after the induction of acute renal failure) and 5/6 nephrec-
tomized rats without and with furosemide. In the HgCl2 model, 5/
6 nephrectomy alone and in combination with furosemide has a
protective effect. Nephrectomized rats treated with furosemide
showed the smallest increase in serum creatinine and the lowest
mortality rate, which may be due at least partially to an increased
urinary Hg excretion. In the ischemic model, on the other hand,
nephrectomized animals developed the highest degree of renal
insufficiency, and even furosemide exhibited a detrimental ef-
fect. The outcome of animals treated with glycerin is modified by
neither furosemide nor partial nephrectomy although furosemide
induces a significant increase of urinary glycerin excretion.
Capillary sclerosis of the urinary tract: A morphologic finding,
pathognomomc in analgesic (Phenacetin) abuse. M. J. Mihatsch,
H. 0. Hofer, J. Torhorst, and H. U. Zollinger. Institute of Pa-
thology, University of Basle, Switzerland. Epidemiologic studies
of Phenacetin abuse have been difficult until now. Capillary-
sclerosis (CS) of the mucous membrane of the urinary tract has
made it possible to diagnose Phenacetin abuse without clinical
data. CS is characterized by a stark PAS and Sudan-positive
thickening of the capillary basement membrane. Electron mi-
croscopy has shown the thickening of the basement membrane to
be made up of concentric rings of thin basement membrane Ia-
mellae. The spaces between the basement membrane lamellae
are filled with lipid vacuoles. CS is present only in the capillary
lying just under the urothelium. CS is present in over 80% of all
clinically established cases of Phenacetin abuse. CS may be
taken as pathognomonic for analgesic (Phenacetin) abuse,
whereby in a retrospective study of over 100 such cases, system-
atically analyzed, no false positives were found. Moreover there
is no significant statistical correlation between CS on the one
hand and diabetes mellitus, hypertension, and senility on the oth-
er. The severity of CS is correlated with the daily doses of Phe-
nacetin intake in patients with an abuse of roughly 20 years' du-
ration. There is, in addition, a statistically significant correlation
between CS and the severity of nephropathy. Research to date
has shown that CS, which can also be demonstrated in the kid-
ney papillae, is probably the cause of analgesic nephropathy.
Influence of mesangial function on the width of the basement
membrane. R. Morath and W. Romen. Pathologisches Instilut
der Universität, Würzburg, Germany. The phagocytic capacity
of the glomerular mesangial cells of 42 young adult male
Sprague-Dawley rats (body wt - 200 g) was inhibited by the pro-
longed s.c. injection of polyvinylalcohol (8 weeks daily, 250 mg/
kg body wt). Morphometric analysis of electron microscopic sec-
tions obtained up to 32 weeks after start of experiment showed
that this treatment leads to an accelerated thickening of the Ia-
mina densa of the peripheral glomerular basement membrane
and of the mesangial matrix, in other words to a more acceler-
ated diffuse glomerulosclerosis as registered normally during
physiologic aging. This suggests that a disturbance of lysosomal
degradation can lead to glomerulosclerosis, and that therefore, in
the interpretation of all forms of diffuse glomerulosclerosis (e.g.,
diabetes mellitus), the possibility of mesangial dysfunction al-
ways should be considered as a possible factor in its pathogene-
sis.
Influence of prostaglandins E1, E2, A1, and F20 on the renal
blood flow in the conscious dog. H-H. Neumayer, K. Wagner,
G. Schultze, and M. Molzahn. Medical Department. Klinikum
Steglitz, Free University of Berlin, Germany. We examined the ef-
fect of different prostaglandins (PG) on the renal blood flow in the
conscious, continuously monitored dog. Three months after
right-sided nephrectomy, female beagles (N = 8) were implanted
with an electromagnetic flow measuring device for measuring the
renal blood flow and an inflatable plastic cuff for controlled com-
pression of the renal artery. A catheter was inserted into the
aorta above the renal artery. One week after surgery, prostaglan-
dins (PG E1, E2, A1, and F20) were infused intraarterially in in-
creasing doses (infusion time, 15 mm; doses 0.03 to 1.0 gfminI
kg body wt). Phasic and mean blood flow in the renal artery as
well as pulse pressure amplitude, systolic, mean, and diastolic
arterial pressure, and cardiac frequency were registered. Simul-
taneous renin determinations were performed. The infusion of
POEI and E2 at a concentration of 0.03 g/min/kg body wt result-
ed in an elevation of the renal blood flow by 27.1% and 19.2% for
PGE1 and POE2, respectively; simultaneously, there was a de-
crease of the mean arterial pressure by 2.8% and 5.8%, respec-
tively. Higher doses (1.0 g/min/kg body wt) led to a decrease in
renal blood flow of 20.4% and 21.8%, respectively, and a simulta-
neous pressure decrease of 14.3% and 7.1%, respectively. The
infusion of PGA1 showed analogous results. The maximal in-
crease of blood flow, however, was achieved with higher concen-
trations. PGF2,, infusion led to contradictory changes in renal
blood flow, but the arterial pressure remained constant. The re-
nm concentrations were elevated 5 to 10-fold during the PG in-
fusion.
Toxicity of parathyroid hormone and its fragments in chronic
renal failure. G. Offer,nann, K. Schaefer, R. Schröter, R.
Stölzel, and H.-R. Arntz. Medizinische Klinik, Klinikum Steglitz
der FU Berlin, Medizinische Abteilung, St. .Joseph-Kran-
kenhaus, Berlin, and Neurologische Klinik, Klinikum Westend,
Berlin. Nerve conduct velocity, parameters of lipid metabolism
(triglycerides, cholesterin, LDL, HDL) and immunoreactive
parathyroid hormone were investigated in 57 patients on chronic
hemodialysis, to study the recently postulated role of para-
thyroid hormone as uremic toxin. Immunoreactive parathyroid
hormone and its fragments were measured in each sample with
four well-defined antisera. This procedure permitted an estima-
tion of the fraction of intact hormone, C-fragments, and N-frag-
ments in circulating parathyroid hormone. The results revealed
no correlation between decreased nerve conduct velocity in the
lower limbs or the severity of disturbances in lipid metabolism
and the concentration of serum parathyroid hormone. Likewise,
there was no correlation to any of the subfractions of parathyroid
hormone measured in this study. Summary. The results are not
in accord with the hypothesis, that parathyroid hormone or its
fragments have any decisive role in the pathogenesis of uremic
polyneuropathy or disturbance of lipid metabolism.
Tissue content of adenin nucleotides and adenosine in the rat
kidney after administration of maleate. H. Osswald, B. Evers, R.
Massmann, and G. Nabakowski. Dept. Pharmacology, RWTH
Aachen, Aachen, West Germany. Maleate causes an in-
sufficiency of the transport capacity of the proximal tubule as
indicated by enhanced excretion of amino acids, bicarbonate,
and glucose. Doses of 100 to 300 mg/kg of maleate induce a
marked fall in GFR, a maleate action which has not been further
investigated. In the present study, therefore, we measured in
Sprague-Dawley rats 20 to 30 mm after i.v. administration of 58,
116, and 232 mg/kg of maleate GFR and the renal tissue content
of ATP, ADP, AMP by means of high-pressure liquid chromatog-
raphy and the renal vasoconstrictive metabolite adenosine was
previously described (Osswald et al). GFR was decreased by ma-
leate dose dependently (AGFR at 232 mg: —593 [saM] 54 ii/
mm; N = 15), and ATP was lowered from 2.51 0.7 (controls) to
0.60 0.05 smoles/g wet wt at the highest dose (N = 14).
Adenosine tissue content increased from 5.7 1.2 (controls) to
15.1 1.8 nmoles/g wet wt (N = 12) at 232 mg/kg maleate. When
the adenosine antagonist theophylline (10 moles/kg) was admin-
istered together with maleate (232 mg/kg), the decrease of GFR
was reduced by 42% (LGFR:—345 35 d/min; N = 11) when
compared to the control group. Conclusion. The maleate-in-
duced fall in GFR may be caused by the accumulation of the
intrarenal vasoconstrictive adenosine.
Rapid screening test for differentiation of a selective and non-
selective proteinuria. U. Otremba, W. H. Hörl, and A. Heidland.
Division of Nephrology, Med. Univ. Klinik, Wurzburg, FRG.
The differentiation of a selective and nonselective proteinuna
has been advocated for diagnosis and therapy of the various
forms of nephrotic syndrome. The value of the conventional
method of Joachim et al is limited by expenditure of time and
comparatively high expenses. We report about a valuable rapid
screening test in the urine of patients with proteinuria performed
by gel electrophoresis according to Weber and Osborn in the
presence of NaDodSO4, modified according to Cohen. After 2
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hours of electrophoresis, the gels are stained at 80° C for 10 mm
and decolored by electrophoresis. Two procedures are pro-
posed: (1) 60 to 80 jg urinary proteins are electrophoretically
analyzed as described above. In a parallel gel, 10 g phosphory-
lase (MW, 98,000 daltons), isolated from rabbit skeletal muscle,
were added as an internal standard. Migration of proteins faster
than phosphorylase indicates a nonselective proteinuria. (2) Flu-
oresceinisothiocyanate (FITC) labeled phosphorylase is added to
the urine in a dose of 10 zg/ge1. After electrophoretic separation
of proteins, coloration, and electrophoretic decoloration, the
evaluation is performed in presence of ultraviolet light. The
FITC-labeled enzyme indicates the border of selective and non-
selective proteinuria. Documentation of the result obtained is
performed by photography of the gels. This diagnostic investiga-
tions requires not more than 3 hours.
Local immune response of uroepithelium in experimental uri-
nary tract infection. G. Riedasch and E. Ritz. Dept. of Urology
and Medical Center, University of Heidelberg, FRG. It has been
suggested that upper urinary tract infections (UTI) are character-
ized by the presence of antibody-coated bacteria (ACB). The
theoretic background of this hypothesis was that the immuno-
logic reactions directed against the invading bacteria are restrict-
ed to take place inside the renal parenchyma. The following ex-
perimental studies were performed to prove whether this theory
is valid or not. UTI restricted to the bladder was induced in rats
by injection of a suspension containing E. coli. Two models of
experimental cystitis were used. Group I (N = 15): the single
injection of bacteria into the intact bladder; Group 2 (N = 21):
implantation of a polyacrylamide sphere preceding the single in-jection of bacteria. Animals were killed at intervals for studying
bladder wall lesions by scanning electron- (SEM), light- (LM),
and immunofluorescence microscopy (IF). In group 1, lesions of
the bladder wall could neither be proven by SEM nor LM. The
combination of sphere implantation and single bacterial in-
occulation of the bladder (group 2) led to a significant percentage
of antibody bacteria. Experimental bladders of this group studied
at intervals showed an alterated surface of the uroepithelium re-
garding SEM and lymphocytic infiltration of the submucosa and
appearance of numerous plasma cells when studied by LM and
IF. The results of our study suggest that the presence of ACB is
indicative of the invasiveness of local infection rather than the
site.
Influence of renal arterial blood pressure on digoxin clearance.
T. Risler, J. C. Som berg, and T. W. Smith. Peter Bent Brigham
Hospital and Harvard Medical School, Boston, USA. The impor-
tance of renal tubular secretion or reabsorption besides glomeru-
lar filtration for the excretion of digoxin (D) is still under dis-
cussion. To measure the impact of renal arterial blood pressure
on the renal excretion mechanism of D, we digitalized acutely 5
dogs each (0.03 mg/kg body wt per hour of 12a3H-D i.v.) or
chronically (0.3 mg/kg b.w. of 12a3H-D daily for 5 days prior to
the experiment). 14C-inulin (I) was used as a marker for the GFR.
Under pentobarbital anesthesia (30 mg/kg body wt) both renal
arteries and ureters were cannulated. Renal clearances (C) of D
and I were measured in both kidneys separately before and after
unilateral reduction of renal arterial blood pressure to 67% of
control. Before renal arterial constriction, IC and DC were re-
spectively 23.7 2.2 (mean SCM) and 19.6 2.0 mI/mm per
kidney. After reduction of mean renal arterial blood pressure,
which caused a decrease in urine flow from 1.3 to 0.2 mI/mm, IC
was reduced to 9.1 5.4 and DC to 6.4 3.8 mI/mm. Similar
results were obtained in the acutely digitalized experimental
group. A reduction of renal arterial blood pressure to 67% of
control resulted in a decrease of IC from 23.0 2.4 to 3.3 2.0
mI/mm and DC from 16.6 2.0 to 2.5 1.6 mllmin. DC to IC
ratio before and after renal arterial constriction did not change
in the acutely digitalized group (0.72). In the chronically digita-
lized group, we found a small but significant decrease from 0.82
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0.04 to 0.76 0.07. We conclude that a reduction in renal
arterial perfusion pressure markedly decreases GFR and urine
flow but does not appreciably change the renal excretion mecha-
nism of D.
Pharmacologic influences on parotid kallikrein excretion in man
and rats. A. Röckel, G. Hem, A. Preissler, G. Schmid, and A.
Heidland. Med. Univ. Hosp., Dept. of Nephrology, Würzburg,
FRG. In essential hypertension and advanced renal failure, as
well as in genuine, renovascular, and DOCA salt hypertension,
the parotid kallikrein concentration (pKC) is increased. To get
further information about the pathophysiologic mechanisms, we
investigated the effects of pharmacologic agents (norepineph-
tine, angiotensin II [ATI!], saralasin, captopril, bradykinin, phe-
noxybenzamine, clonidine, propranolol, diuretics) on pKC in
rats. With norepinephrine (10 sgfkgJmin), an increase of pKC (+
41%) was observed, which could not be inhibited by phenoxy-
benzamine (160 sg/kg); blood pressure rose by 35% after norepi-
nephrine and decreased to subnormal values after a-receptor
blockade. Application of All (10 pg/kg; as bolus) caused immedi-
ately a marked increase of pKC (46%) and blood pressure (45
mm Hg); these effects were prevented by All-blockade with sa-
ralasin (10 sg/kg/min). A lower dose of All-infusion (10 g/kg/
mm, lasting 60 mm) caused a rise of blood pressure (25 mm Hg)
and a decrease of pKC (— 20%, as compared to the controls);
which could not be antagonized by saralasin. Application of bra-
dykinin (80 sWkg) decreased pKC (— 28%), whereas the con-
verting enzyme inhibitor captopnl (0.1 mg/kg) failed to alter the
pKC in acute experiments. Chronic administration of captopnl in
humans, however, caused a decrease of pKC, probably implying
an inhibition of kinin degradation; the reduction of pKC after
application of bradykinin supports this view. Application of di-
uretics (furosemide 60 mg; ozolinone 600 mg) caused an increase
of pKC (30%), probably due to a volume depletion and con-
comitant adrenergic stimulation.
Differences in the sensitivity of rat renal proximal tubular and
small intestinal brush border membranes towards protease diges-
tion. R. Rohn, G. Stange, and H. Murer. Max-Planck-Institut für
Biophysik, Frankfurt/Main, FRG. Right-side-out-oriented brush
border membranes were isolated by calcium precipitation meth-
ods. Membranes (0.5 to 1.0mg protein/mI) were digested at 250 C
with papain (0.5 mg/mI), elastase (0.15 mg/mI), or trypsin (0.5
mg/mi). After removal of protease, the alkaline phosphtase (AP),
trehalase, maltase, sucrase, leucine-aminopeptidase (LAP) and
y-glutamyl transpeptidase (y-GTP) activity was analyzed. Mem-
brane proteins were separated by SDS polyacrylamid gel-elec-
trophoresis. Sodium-dependent transport of L-alanine and D-glu-
cose was analyzed by a rapid filtration technique. Papain diges-
tion removed 85% of maltase, 80% of sucrase, 88% of AP, and
58% of LAP in intestinal membranes; in renal membranes, 90%
of maltase, 95% of LAP, and 38% of y-GTP were digested. In
intestinal membranes, y-GTP and trehalase were not digested,
whereas in renal membranes, AP was not affected by papain.
Although the digestion pattern" for the other proteases used
were different from that obtained with papain, the different ac-
cessibility of membrane-bound enzymes in the two membrane
preparations was confirmed. SDS-polyacrylamide gel-elec-
trophoresis showed removal of membrane-bound proteins (high
mol wt proteins;> 120,000 daltons) by all the different proteases.
Sodium-dependent transport of D-glucose and L-alanine, as mea-
sured under sodium gradient conditions, transstimulation condi-
tions, and inhibitor-sensitive transport (phlorizin, HgC12), were
only slightly affected by proteolysis. However, under sodium
gradient conditions, L-alanine and n-glucose transport were par-
tially inhibited after papain and trypsin treatment in renal mem-
branes but not in intestinal membranes. The results obtained in
this study demonstrate that the arrangement of the similar mem-
brane-bound systems in intestinal membranes is different from
that in renal membranes.
Pathogenesis of diabetic glomerulosclerosis: Biochemical study
in the rat's kidney. W. Romen, T. Heck, H. W. Lange. G. Rau-
scher, and K. Hempel, Pathologisches Institu: and Institut für
Medizinische Strahienkunde der Universitiit, Würzburg, Germa-
ny. In the literature there are opposite statements to the patho-
genesis of the glomerulosclerosis as well as to the biochemical
composition of the glomerular basement membrane (OBM) in
diabetics. To elucidate these problems we studied the turnover
rates of GBM-collagen in streptozotocin-diabetic rats in vivo
with 3H-pro. The specific activity of both 3H-OH-pro and 3H-pro
was determined as the index of collagen turnover and as the
parameter of noncollagenous proteins, respectively. Addition-
ally, amino acid analyses were performed. The results of this
study show that (1) the amino-acid composition of the GBM is
unchanged in diabetic rats, and (2) the collagen synthesis is not
increased in our experimental arrangement. On the contrary, the
turnover rates are consistent with the assumption of a decreased
degradation of GBM-and GBM-like material which could pro-
duce the broadening of the mesangial matrix and the GBM, i.e.
the diffuse glomerulosclerosis.
A simple and fast method for the isolation of lateral-basal
plasma membranes from rat and pig kidney cortex. V. Scalera, Y.
K. Huang, B. Hildmann, W. Haase, and H. Murer. Max-Planck-
InstitutfurBiophysik, Frankfurt, FRG. A method was developed
for the analytic and preparative isolation of lateral-basal plasma
membranes from rat and pig kidney cortex. Lateral-basal mem-
branes were separated on a self-orientating Percoll (modified col-
loidal silica) gradient starting with the isolation of a heavy micro-
somal membrane fraction and involving centrifugation at x
48,000g for 0.5 hr for rat and 1 hr for pig kidney membranes. For
the rat kidney membrane preparation, Na — K — ATPase ac-
tivity, as a marker enzyme for the lateral-basal plasma mem-
brane, is enriched 20-fold (compared to the homogenate of isolat-
ed epitheliai cells). Lateral-basal plasma membranes are purified
8- to 9-fold with respect to brush border membranes, 100-fold
with respect to mitochondria, 30-fold with respect to endo-
plasmic reticulum, and 60-fold with respect to lysosomes. The
yield of lateral-basal plasma membranes is 5 to 10% of the
amount present initially in the homogenate. Similar enrichment
factors were obtained for lateral-basal plasma membranes isolat-
ed from pig kidney cortex. Three distinct high molecular weight
proteins are copurifying with the lateral-basal membranes. Elec-
tronmicroscopy suggests the presence of closed, empty vesicles.
With the Percoll-centrifugation method, it is possible to isolate
lateral-basal plasma membranes from rat kidney cortex within
3.5 hr using only centrifugal forces below x48,000g, i.e. high
speed centrifugation.
Isolation and characterization of a glycogen-protein-complex
from skeletal muscle of acute uremic rats. R. Schafer, W. H. Hon.
and A. Heidland. Division of Nephrology, Med. Univ. Klinik,
Wurzburg, FRG. To understand the pathobiochemical mecha-
nisms of muscle wastage in acute uremia, we isolated the so-
called glycogen-protein complex (GPK) from rat skeletal muscle
according to Meyer et al and characterized according to Heil-
meyer et al. The GPK of control rats shows a glycogen concen-
tration of 167 pg/mg protein, whereas this intracellular muscle
glycogen particle can not be isolated 60 hr after bilateral nephrec-
tomy (BN) in fasting rats or in rats fed a mixed low-protein diet
(MLPD, 35 to 40 kcal/kg/24 hr) alone or in combination with the
mixture of the four essential amino acids and the five keto acids
analogues according to Walser (KAA). The combination of
MLPD, KAA, and propranolol (2.5 mg/kg/24 hr, s.c.) allows the
isolation of a GPK of 0.12 .tg/mg protein 60 hr after BN or ureter
ligation. In contrast, sham-operated conirols show a glycogen/
protein ratio of 45.7 pg/mg under these conditions. After appli-
cation of MLPD, KAA, propranolol, and serine (1.5 g/kg/24 hr)
an intact GPK with a glycogen concentration of 37 pg/mg protein
was isolated from skeletal muscle of acute uremic rats. This corn-
Abstracts 415
plex is a structural and functional unit of the muscle cells: addi-
tion of Mg-ATP and Ca triggers an immediate activation of
phosphorylase (b to a conversion) resulting from kinae activa-
tion. This reaction cycle is referred to as 'flash activation" of
phosphorylase according to Heilmeyer et al. Conclusions. The
amino acid serine seems to be essential for intact skeletal muscle
function in acute uremia.
Endogenous testosterone reserve, plasma luteinizing hormone,
and follicle stimulating hormone in boys with chronic renal failure
before and during puberty. K. Schärer, M. Broyer, E. Schwen-
der, D. Schönberg, J. Usberti, and P. Vecsei. Children's Hospi-
tal and Institute of Pharmacology, University of Heidelberg, FRG,
and Hôpital des enfanzs malades, Paris, France. In chronic renal
failure (CRF) the adolescent growth spurt and the appearance of
pubertal signs are often delayed. This might be attributed to hypo-
gonadism with depressed androgen production. The testicular tis-
sue is highly sensitive to damage before puberty. To test if testic-
ular damage by CRF occurs before full maturation, we
investigated the functional endocrine reserve of the testes after
injection of human choriongonadotropin (HCG) in 14 boys with
CRF on conservative treatment (CT) with a serium creatinine>
1.5 mg/dl, in 14 boys on hernodialysis (HD), and 9 boys after
successful transplantation (TP). Testosterone (1) and dihydro-
testosterone (DHT) were measured in plasma by a sensitive ra-
dioirnmunoassay immediately before and 7 days after three injec-
tions of HCG (5000 U/rn2 i.m.). At the same time, plasma LH and
FSH were determined. In prepubertal boys mean T levels after
HCG were 350 ng/dl under CT, 269 ng/dl on HD, and 556 ng/dl
after TP (normal 520). The corresponding figures for DHT levels
were 12.9, 15.9 and 28.3 ng/dl, respectively. During puberty the
I increase was similarly depressed. Mean plasma LH in pre-
pubertal boys was increased to 1.12 ng/dl under CT, 1.04 ng/dl on
HD, and 1.70 ng/dl after TP (normal 0.55). Plasma FSH usually
was normal. The study suggests that the reserve of testicular en-
docrine function in children with CRF is diminished already be-
fore start of puberty and at early stages of CRF. After TP, the
testicular damage seems to be partly reversible.
Primary prostaglandins in human urine and water excretion. B.
Scherer. E. Held, and P. C. Weber. Medizinische Klinik In-
nenstadt, University of Munich, FRG. Animal experiments
strongly suggest a participation of renal PGE in water excretion,
probably by an antagonism to antidiuretic hormone. We found in
36 adults a positive correlation between POE2 excretion and un-
• nary volume at supine rest (r = 0.39, P < 0.05) but not after
stimulation of diuresis by furosemide (r = 0.28, P > 0.05). In 41
healthy children aged 8 to 12 months, POE2 excretion/mg creati-
nine (creat.) was inversely correlated to urinary osmolality
(Usm). As renal control of water balance is critical in newborns,
we examined 172 neonates on the 3rd and 5th day of life to find
out if the above mentioned results reflect a uniform regulating
mechanism, Oral intake increased from 192 to 337 g (P <0.001),
and PGE2Img creat. rose from 0.7 to 1.5 ng(P <0.001) during the
study period, while Uosm decreased from 254 to 151 mOsm/liter
(P <0.001). POE2 excretion was significantly (P <0.0005) lower
in the group with Uosm above 250 mOsm/liter (N < 105). For the
whole group of neonates there was an inverse correlation be-
tween PGE2 excretion/mg creat. and Uo,m (r = —0.55, P <
0.001). In contrast, PGE2, excretion was not correlated to uri-
nary volume or Uosm in any of the above mentioned groups. In
addition, no clear relation could be demonstrated between the
excretion of sodium and POE2 or PUF2. Our results, obtained in
several independent groups, underline the role of PGE2 for the
regulation of water balance under basal conditions in man.
In vitro activation of platelet adenyl cyclase (AC) by hemofiltrate
fractions from uremic and nonuremic patients. W. Schoeppe, S.
Dowinsky, and J. Vlachoyannis. Zentrum d. Inn. Med., Abt.
Nephrol., Universität Frankfurt, FRG. Fractions isolated from
hemofiltrate of uremic ("A") and nonuremic ("B") patients by gel
filtration (Sephadex G-15 column) were divided into four pools
according to molecular weight range. These agents' ability to
modify PGE1-stimulated AC activity in normal human platelets
was used as a parameter of their in vitro toxicity. Platelets were
incubated with five concentrations of material from each pool
and a dose-response curve constructed to ascertain the most ef-
fective stimulatory dilution. Change in platelet AC activity with
and without incubation using the pooled substances is expressed















"A" 1.85 2.47 1.67 1.08
"B" 0.92 0.97 1.11 —
—
Pool 3 derived from uremic hemofiltrate increased AC activity
significantly (P <0.001), whereas pool 3 derived from nonuremic
ultrafiltrate failed to cause such a change. Both uremic and non-
uremic fractions containing molecules of low molecular weight
failed to alter AC activities. These findings strengthen the hy-
pothesis that associates the so-called "middle molecules" with
uremic toxicity.
Renal handling of insulin, C-peptide, and h-PTH in the isolated
perfused rat kidney. H. J. Schurek, E. Schiatter, R. Zick, W.
Meyer, R. Hehrmann, G. Dorn, and H. Stolte. Medizinische
Hochschule Hannover, Dept. Innere Medizin, Hannover, West
Germany. The kidney occupies a decisive role in the catabolism
of polypeptide hormones. To exclude extrarenal mechanisms of
hormone degradation, we used the isolated perfused rat kidney
in recirculation technique (Krebs-Henseleit bicarbonate, 5 .5g%
boy. alb. substrate enriched). A specific RIA was applied to
study degradation of chromatographic pure pig insulin, synthetic
C-peptide, and h-PTH (purified from tissue culture). The results
were as follows. (1) Functional parameters (60 mm of perfusion:
C-Inulin = 1.00 0.05 mg/g'min, %Na-reabsorption = 89.2
1.3, TNa = 130 6sM/g'min (mean SEM, N = 18). (2) Metabolic
Clearances (ml/g.min):
Initial
(0 to 20 mm)
Steady state
(40 to 60 mm) N
Insulin 2.70 0.7 0.90 0.2 8
h-PTH 2.82 0.67 0.98 0.17 7
C-peptide 1.50 0.2 1.85 0.27 8
The metabolic clearance rates of h-PTH and insulin show a strik-
ing difference between the initial and steady-state period after 40
mm of perfusion. C-peptide clearances remained high during 60
mm of hormone presence. Conclusions. The time-dependent de-
crease of the metabolic clearance rate of insulin and h-PTH is
comparable with an inhibition of peritubular uptake, which may
be due to an accumlation of peptide fragments in the recirculat-
ing perfusate. Catabolism via glomerular filtration and tubular
reabsorption remains high and depends on GFR. C-peptide on
the contrary is catabolized to a high amount by filtration and
reabsorption as well as by peritubular uptake during the whole
experimental time course.
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Micropuncture study in one-kidney hypertensive rats. G.
Schwietzer and K. H. Gertz. Medical School of Hannover, De-
partment of Physiology, FRG. To determine single nephron he-
modynamics, we studied 14 control kidneys of unilateral neph-
rectomized rats and 11 clamped kidneys of one-kidney Goldblatt
hypertensive rats by micropuncture. Mean arterial blood pres-
sure in the hypertensive group averaged 183 18 (SD) (3 to 4
weeks duration) vs. 120 14 mm Hg in controls. During infusion
of the angiotensin 11-antagonist saralasin, no significant blood
pressure changes occurred in either group. Hydrostatic pressure
in glomerular capillaries in clamped kidneys average 60.9 2.1
vs. 61.7 3.5 mm Hg in controls (NS). Renal perfusion pressure
behind the clip (115 13 mm Hg) did not differ from normal
values (120 14 mm Hg). In clamped kidneys, early proximal
flow rate (EPFR) was significantly decreased to 29.5 1.5 nllmin
compared with 36.6 4.4 nI/mm in controls. Whole kidney filtra-
tion fraction (FF) in clamped kidneys was significantly increased
to 0,37 0.05 vs. 0.34 0.06 in controls. With FF as a measure
for single nephron filtration fraction, a significant decreased
single glomerular plasma flow was calculated in clamped kid-
neys. Preglomerular (RA) and postglomerular (RE) vascular re-
sistances were increased by 22% and 31% in clamped kidneys,
respectively. Net ultrafiltration pressure at the efferent end of
glomerular capillaries did not differ significantly from zero in
clamped and control kidneys, indicating filtration equilibrium.
Our results demonstrate that the increase of vascular resistance
in the clamped kidney is due to a parallel rise of RA and RE. The
vasoconstriction in the clamped kidney despite a decrease of gb-
merular plasma flow provides further evidence against the theory
of whole-body autoregulation in this model. However, the vaso-
pressory mechanism is still unclear in one-kidney hypertension
of rats.
Effect of ADH on water-permeability of rectum in Braffleboro
rats. S. Seneviratne Epa, M. Fromm, and U. Hegel. Institute of
Clinical Physiology, Free University Berlin, FRG. A functional
parallelism between kidney cortical collecting tubule and distal
large intestine of rats with respect to the effects of amioride and
aldosterone has been shown in this laboratory. To investigate
whether such a parallelism is present also regarding the effect of
ADH, we perfused the rectum of hereditary diabetes insipidus
rats (strain Brattleboro) with half-concentrated Ringer-solution
and measured net fluxes of volume (J) and electrolytes. At the
same time, rectal transepithelial voltage (1'mv), and, via bladder-
cannulation, urine flow (Vj, and urine osmolality (OSM0) were
recorded. Water excretion was balanced continuously by i.v. in-
fusion. Plasma osmolality was monitored and remained constant
throughout the experiments. At control conditions, J,, was 57.2
4.1 sl'hr1'cm2 V was 3.4 0.2 ml'hr, and OSMU was 254
16 mOsm'kg'. During ADH infusions of 32 mU'hr1'kg1, in rec-
tum neither L (60.7 5.0; P <0.4) nor the typical time course of
lms which occurs regularly under narcosis were changed, al-
though at the same time in the kidney V, decreased to 0.6 0.1
ml'h' and OSMU increased to 948 123 mOsm'kg1. However,
pressoric doses of 256 mU'hr'kg' depressed rectal m, andJ,
presumably indicating impaired local blood supply. We conclude
that in rat rectum, in the range of physiologic doses, ADH does
not increase water-permeability, in contrast to its effect on kid-
ney.
Plasma separation with membranes, for the treatment of rapidly
progressing glomerular nephritis. H. G. Sieberth, W. M. Glöck-
ner, and H. Borberg. University Medical Clinic, Cologne, FRG.
In rapidly progressing glomerular nephritis, it is possible to
decisively influence the progress of the disease by removing the
antibodies or circulating immune complexes. Instead of a cell
centrifuge, lare-pore membranes with a calculated pore size of
0.2 m and an upper cutoff of 3,000,000 daltons were used by us
to carry out the plasma separation. The plasma separated by con-
vection contains approximately two thirds of all the proteins con-
tamed in the blood plasma. The proportion of 1gM (mob wt,
960,000 daltons) was 59%; that is distinctly lower than that of
IgG (molecular wt, 160,000 daltons) which was 67%. Using the
cellulose deacetate hollowfiber modules from Asahi Medical
Co., Tokyo, with a surface area of 0.65 m2, a maximum of 100 ml!
mm of plasma could be separated at a blood flow rate of 350 ml!
mm. Five liters of plasma were separated in each treatment in an
average of 80 mm. The filtered plasma was substituted by an iso-
tonic isoionic albumen solution. No significant disturbance to the
erythrocytes or thrombocytes was observed. In Goodpasture's
syndrome, the anti-GBM-antibody titer (specific precipitation)
was able to be reduced from 46% to less than 3% (normal range)
by means of three plasma separations, and the mortally dan-
gerous hemoptyses disappeared. To date, a total of 30 separa-
tions has been carried out on six patients.
Bicarbonate infusion In the postlschemlc renal failure in the rat.
H. Sporer, F. Lang, H. Oberleithner, R. Greger, and P. Stock-
inger. Institute of Physiology, Innsbruck, Austria. On the basis of
clinical observations, it has been postulated that infusion of
NaHCO3 improves the prognosis of acute renal failure. To test if
NaHCO3 influences the course of postischemic renal failure, we
performed clearance studies in four groups of Wistar rats (280 g).
(1) In 9 animals, 75 .sl!min of isotonic NaHCO3 solution was in-
fused throughout the experiment. Two hours after the beginning
of the infusion, one kidney was clamped for 45 mm. The GFR of
this kidney decreased from 1.43 0.10 (± sEM) to 0.09 0.01
mI/mm. (la) In animals (N = 9) receiving isotonic saline instead
of NaHCO3, GFR decreased from 1.33 0.08 to 0.09 0.02 ml!
mm due to clamping. (2) In 6 animals, the arteries of both kid-
neys were clamped and NaHCO3 solution (1-mI injection + 75 pi!
mm) was given following the ischemic period. The GFR de-
creased in this group from 1.44 0.07 to 0.11 0.02 mllmin
kidney. (2a) Use of isotonic saline instead of HCO3- resulted in a
decline of GFR from 1.54 0.10 to 0.14 0.03 mI/mm kidney (N
= 6). Thus, no significant difference of postischemic GFR's was
apparent between animals treated with NaHCO3 and equal vol-
umes of saline. Furthermore, no significant difference occurred
in urinary flow rate and fractional excretion of water, potassium,
and sodium, despite an increase of plasma bicarbonate concen-
tration from 24.3 0.7 to 33.8 2.1 mmoles/liter. As a con-
clusion, in the postischemic renal failure of the rat, infusion of
bicarbonate solutions does not produce a curative or protective
effect significantly greater that infusion of equal volumes of sa-
line.
Stimulation of rabbit renal PGE2 biosynthesis by dietary sodium
restriction. R. Stahl, A. Attallah, D. Bloch, and J. B. Lee. De-
partment ofMedicine, SUNYAB, Buffalo, New York, USA. So-
dium deprivation results in an increase in the renin-angiotensin-
aldosterone axis. Since PGs stimulate renin release, the effect of
sodium intake on renal PGE2 biosynthesis was evaluated. Rab-
bits (N = 18) were placed on low (LS), normal (NS), and high
(HS) sodium diets for 10 days. The kidneys were removed, and
slices of cortex (C), outer medulla (OM), and papilla (P) in-
HS NS




Initial tissue PGE2, pg/g
18.3 2.6 16.9 1.3 35.5 5.1
OM 1.5 0.2 2.9 0.4 4.6 0.3
C 0.09 0.01 0.14 0.02 0.40 0.03
P
PGE2 biosynthesis, ,tg/gm!3O mm
67.2 7.2 63.8 7.2 174.9 23.0
OM 13.5 2.3 20.3 2.2 62.4 7.9
C 0.16 0.04 0.31 0.03
Urinary PGE2, ag/day/kg b.w.




cubated in Krebs-Ringer-Buffer, 37° C, 30 mm, 85%N2-I0%02-
5%C02 and medium PGE2 were analyzed by specific radioimmu-
noassay. On LS there was a significant rise in urinary, OM, P,
and to a lesser extent, C-PGE2 content when compared to NS
or HS. The increase in OM- and P-PGE2 biosynthesis suggests
an important role for the renomedullary prostaglandins in the
renal adaptation to sodium deprivation.
Postischemic acute renal failure in Tupaia belangeri and Rattus
norvegicus: Presentation of film. M. Steinhausen, H. Thederan,
D. Nolinski, and R. Dussel. I. Physiol. Institut der Univ. Heidel-
berg andF. D. Dallenbach, Inst.f. Exp. Path. am DKFZHeideI-
berg, and K. H. Hofiing Institut für den Wissenschaftlichen
Film, Göttingen, FRG. It is controversial whether proteinaceous
casts are important in causing acute renal failure, especially
since we showed in a film years ago that in hamsters experimen-
tally induced casts of myoglobin could readily be washed out of
healthy collecting tubules. In the film, we now present, however,
that proteinaceous casts forming after temporary renal ischemia
can block the proximal convoluted tubules. Depending on the
extent of cast formation, we generally were unable to wash the
tubules free by microperfusion, even when we perfused with in-
tratubular pressures over 100 mm Hg (measured directly with a
second micropipette). We induced temporary renal ischemia in
Tupaia belangeri (a primitive primate) and in rats 48 hours before
the micropuncture studies by occluding the renal artery or by
infusing noradrenaline into it. In Tupaia, 2 hours of ischemia in-
duced renal injury like that induced in rats by 1 hour of ischemia.
More prolonged periods of ischemia in both animals led to exten-
sive tubular necrosis, so that widespread leakage from tubules
prevented an increase in intratubular pressure. Histologically,
the loop of Henle seemed to be the bottle-neck hindering the
passage of proteinaceous casts developing after temporary is-
chemia.
Effect of lithium on renal gluconeogenesis. J. Stepinski, D. Paw-
lowska, and S. Angielski. Department of Clinical Biochemistry,
Medical Academy, Gdansk, Poland. The intracellular acid-base
status plays an important role in regulating kidney gluconeogene-
sis. The available data indicate that intracellular pH may be af-
fected by lithium and cyclic AMP. In this paper the effect of lith-
ium (Li), dibutyryl-3' ,5'-cyclic AMP (DBcAMP) and acid-base
alterations on glucose synthesis in isolated rat renal cortex tu-
bules was studied. Tubules prepared by modified Guder's meth-
ods were incubated in bicarbonate (or Hepes) Krebs-Ringer buf-
fers, 20 mm at 37° C. The glucose production from different sub-
strates was measured by enzymatic methods. Li (5 mM) strongly
inhibited (40 to 50%) glucose synthesis from dicarboxylic sub-
strates (2-oxoglutarate, glutamate, succinate, fumarate, malate,
and citrate). In the presence of fructose, glycerol, and mono-
carboxylic acids (pyruvate, lactate), only small or no inhibition
was observed. The increase of pH and bicarbonate ion concen-
trations suppressed gluconeogenesis like lithium did. DBcAMP
(0.5 mM) stimulated glucose production only in the absence or
low concentrations of Li. In the presence of all substrates except
of lactate and propionate, the effect of DBcAMP was completely
abolished by 5 mri Li. Moreover, the effect of Li has not been
altered by ouabain (1 mM) and variable concentrations of sub-
strates, calcium, and phosphate. These results support the hy-
pothesis that the action of lithium on inhibition of gluconeogen-
esis is mediated by increasing of pH and/or bicarbonate ion con-
centrations in the cytoplasmic space of kidney cells.
Differences between hemodialysis and hemofiltration for the reg-
ulation of water and electrolytes. S. Stiller and H. Mann. Dept. of
Intern. Med. II, RWTH Aachen, FRG. After kidney function is
lost, the task of regulating water and electrolytes as well as the
acid-base status of the blood is given to the artificial kidney. The
balancing of these substances can only incompletely be support-
ed by dietetic restrictions. Because of the differing exchange
mechanisms, it is to be expected that the regulatory task of the
kidney will be carried out differently by hemofiltration than by
hemodialysis. The regulatory characteristics of both methods of
treatment were studied with the aid of determinations of plasma
concentrations and eliminated quantities as well as a mathematic
simulation of mass exchange and led to the following results:
With equal differences in concentration between serum and
dialysate or replacement fluid, the rate of elimination as well as
the restoring force is greater in hemodialysis because of diffusive
exchange. The normally higher net ultrafiltration in hemofiltra-
tion leads to a high degree of elimination of the highly concen-
trated small molecules such as sodium, chloride, and buffer ani-
ons. For this reason, the K concentration in the substituting
fluid must be at least 2 mvalhliter less than in the dialysate in
order to remove an equivalent quantity of potassium, Similar
reasoning holds for the exchange of buffer anions.
Treatment of PTH-independent renal phosphate wasting with
la-hydroxylated vitamin D metabolites. H. K. Stummvoll, H.
Graf, J. Kovarik, andA. Wolf. Second Med. Dept., University of
Vienna, Austria. A high percentage of successfully transplanted
kidney allografts exhibit diminished maximal tubular phosphate
reabsorption capacity. Only 8 out of 41 allograft recipients with
longtime good and stable functioning transplants (transplant sur-
vival greater than 12 months, plasma creatinine less than 2.0 mg/
dl) had normal TmP/GFR, In 30% of the patients, this renal phos-
phate wasting was due to a persistent hyperparathyroidism in-
dicated by an abnormal high immunoreactive parathyroid hor-
mone (iPTH) and a significant inverse correlation between iPTH
and TmP/GFR. Nineteen patients (49%) had a PTH-independent
renal phosphate loss (normal iPTH levels, no correlation be-
tween iPTH and TmP/GFR) leading to hypophosphatemia in 9 of
these pts. Treatment with la-hydroxylated vitamin metabolites
(Ia OHCC, 1,25 DHCC) lead to a significant rise in TmP/GFR
even in patients with PTH-independent renal phosphate wasting,
allowing them to reduce or to be completely taken off oral phos-
phate supplementation. la-hydroxylated vitamin D metabolites
seem to be the first-choice therapy of all kinds of renal phosphate
wasting after kidney transplantation by suppressing parathyroid
gland activity in patients with PTH-dependent phosphate wast-
ing and by enhancing tubular reabsorption of phosphate in PTH-
independent phosphate wasting, possibly by a direct tubular ac-
tion.
Glycosylated hemoglobin (Hb) in chronic renal failure (CRF).
H. K. Stummvoll, H. Graf, A. Wolf, W. F. Pinggera. 2nd Med.
Department, University of Vienna, Austria. HbA1 denotes the
sum of the fast moving minor hemoglobins of the adult. Its major
component HbA10 (or glycosylated Hb) is a postsynthetic prod-
uct of HbA in which glucose molecule is irreversibly attached to
the N-terminal end of the /3-chain by a nonenzymatically process.
In diabetics, HbAI has been shown to be directly proportional to
the time-averaged glucose concentration the erythrocyte was ex-
posed throughout his lifespan and to reflect the metabolic con-
trol. The carbohydrate (C) intolerance of the azotemic state is
characterized by hyperglycemia and hyperinsulinism. Hyper-
glycemia per se may contribute to the accelerated macroangio-
pathy of diabetics, and macroangiopathy has been reported in
uremics. Therefore, it seemed of interest to measure HbA1 in pts
with CRF and to correlate HbA1 with various parameters of C-
metabolism to determine the reliability of HbA1 as a marker of C-
intolerance in renal insufficiency. In 70 pts with CRF without
history of previous diabetes, HbA1 was measured by micro-
column technique, fasting blood glucose by glucoseoxidase
method, and creatinine by autoanalyzer method. In conservative
treated pts there was a significant positive correlation between
HbA1 and plasma creatinine. Pts undergoing chronic dialysis
therapy (20 pts CHD, 4 pts CAPD) had significant higher HbA1
levels than conservatively treated pts, but no correlation was
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found between the dialysate glucose content and HbA1 No cor-
relation existed between the fasting blood glucose and HbA1. In
28 pts on conservative treatment, additional measurements of 24
hr glucosuria and either an oral or i,v. glucose tolerance test was
performed. No significant correlation was found between HbA1
values and maximal or 2 hr glucose concentrations after oGTIT or
HbAI and k-values after i.v. GTF. Conclusion. HbA1 is elevated
in pts with CRF, being positively correlated with renal function
but showing no correlation to C metabolism parameters. HbA1
therefore seems not to be a parameter for C intolerance in CRF.
Biologically active analogues of vasopressin containing reactive
groups. K.-H. Thierauch, F. Fahrenholz, and P. Crause. Max-
Planck-Institut für Biophysik, Frankfurt, Germany. We report
the synthesis of five analogues of [Arg8]-vasopressin (AVP) con-
taining instead of tyrosine (position 2) or phenylalanine (position
3) either p-azidophenylalanine, which can be activated by light,
or chemically reactive p-bromoacetylaminophenylalanine. In
one case, the a-amino group was substituted additionally by a
dansyl group for fluorescence studies. The adenylate cyclase
(EC 4.6.1.1) from membrane preparations of the inner medulla of
bovine kidney can be stimulated with analogues modified in posi-
tion 2 to the same extent as with AVP. The concentrations neces-
sary for half maximal stimulation are 4, respectively, 10 times
larger as for AVP. Analogues modified in position 3 reach only
50, respectively, 60% intrinsic activity of AVP; simultaneously,
the affinity decreases considerably. These results suggest that es-
pecially the analogues modified in position 2 are useful for affini-
ty labeling of vasopressin receptors in plasma membranes.
Interstitial nephropathy or arteritis subsequent to autoimmunity
and transplantation. U. H. Thoenes, A. Krieger, K. Pielsticker,
and W. Thoenes. Medizinische Klinik Innenstadt and Patholo-
gisches institut, Univ. of Munich, Pathologisches Institut. Univ.
of Mainz, FRG. Illness of the kidney interstitium can experimen-
tally be induced in rats by immune reactions against the base-
ment membranes of proximal tubuli (TBM). This pathogenesis
can be triggered by autoimmunization with heterologous TBM in
adjuvant (model A) as well as by alloimmunization via kidney
transplantation (model B). Both models have in common the ap-
pearance of antibodies against TBM. In case A, however, an
acute focal or diffuse, granulocytic tubulointerstitial nephritis oc-
curs, whereas arteritis and concomitant tubular atrophy is a dis-
tinguishing mark for B. This points to the different potential of
reaction in the kidney interstitium in response to the same patho-
genic stimulus. Furthermore, both models have in common that
only such animals or kidneys acquire the disease that possess the
target antigen in the TBM. Ceratin inbred strains, therefore, do
not respond if immunized. Such TBM-negative strains, however,
when transplanted with TBM-antigen-positive, allogeneic kid-
neys, develop an alloimmune tubulovascular disease (in the
transplant) and no autoimmune reaction (in the own kidney).
Dependence of urinary calcium excretion on sodium and protein
intake: An epidemiologic study. W. Tschäpe, B. Schellenberg, E.
Ritz, and G. Schlierf. Department Internal Medicine, University
of Heidelberg, Western Germany. Among the etiologic factors
that have been implicated in the increase of renal stone disease,
changes in dietary habits play a prominent role. It was the pur-
pose of the present investigation to study in a random sample of
the general male population the dependence of UV0 on dietary
intake or protein and Na. Urine collections and blood sampling
under outpatient conditions, measurements of serum and urinary
chemistry (SMAI2-autoanalyzer, 25-OH-D3 after Edelman,
cAMP nach Tovey), relative body weight after Broca, statistical
analysis by linear regressions, and multivariant analysis. Ac-
cording to the current definition of hypercalciuria (> 15 mvalI24
hr) about 20% of the normal male population would suffer from
"hypercalciuria." In the steady state, UVNO reflects the in-
testinal net uptake of Na and UVua the intestinal net uptake of
protein. The significant correlations between UV0 and UVN,
UVorea, and relative body wt support the hypothesis that changed
dietary habits are responsible for hypercalciuria in view of un-
changed calcium-intake. There was no correlation between UVca
and TM1/GFR, TMn/GFR seems to be determinated by blood
pressure and sodium intake. There was no evidence for abnormal
TMPI/GFR in individuals with hypercalciuria (hypophosphatemia
is currently thought to be responsible for hypercalciuria by in-
duction of increased I ,25-D3-synthesis).
Method of determination and properties of the renal brush bor-
der maltase. C. Willenbockel, M. Franzen-Sieveking, and K.
Baumann. Department of Cell Physiology, Institute of Physiolo-
gy, University of Hamburg, Germany. In the rat kidney, besides
the well-known neutral brush border maltase, we found an addi-
tional acid maltase which could be inhibited completely by tura-
nose (30 mM). A simple but precise method was developed to
determine the neutral maltase activity selectively. The neutral
maltase was determined at pH 6.2 in a 175 mM substrate solution
(sodium phosphate buffer, 0.067 M, 370 C). In the range from 200
to 1250 U/liter, the glucose, released by maltose hydrolysis (30
mm), was proportional to the concentration of the neutral mal-
tase. The glucose was determined by the hexokinase method.
For example, at a pH of 4.4 and a 30 m maltose substrate con-
centration, the inhibition of the maltase activity by turanose was
21%. However, with the above described incubation conditions
(pH 6.2, 175 ms maltose), less than 3% of the maltase activity of
kidney preparations, such as whole kidney homogenates or
brush border membrane fractions were inhibited by turanose.
Therefore, for kidney preparations, the addition of turanose is
not necessary. But the determination of the neutral maltase
(brush border maltase) in urine requires the use of turanose be-
cause there the fraction of acid maltase activity is significantly
higher than in kidney preparations. The neutral maltase has char-
acteristics such as a substrate saturation at 175 rnri maltose,
highest hydrolysis in a 0.067 M sodium phosphate buffer, no inhi-
bition by turanose, inhibition by tris buffer, pH optimum 6.0 to
6.8.
Influence of chronic uremia on transmembraneous glucose and
amino acid transport in vesicles from intestinal brush border. V.
Wizemann, D. Ludwig, and G. Schütterle. Zentrum für Innere
Medizin der Justus Liebig-Universität, Giessen, FRG. Intestinal
brush border vesicles were isolated from 16 control rats and from
16 chronic ureamic rats (7/8 nephrectomy, m urea = 274 mg/dl).
The quality of membrane preparation was controlled by determi-
nation of marker enzymes. The transport of tritium labeled D-
glucose, L-vahne, and L-phenylalamine across the brush border
membrane was measured in the presence of a NaCI gradient. In
vesicles from normal and uremic animals, typical transport rates
were obtained including an overshoot phenomenon in the first 20
sec. A steady state occurred within 4 mm. In vesicles from
chronic urernic rats, glucose and valine transport were enhanced
by 25% whereas phenylalanine transport was not influenced. It is
concluded that chronic uremia alters the composition of the
brush border membrane.
